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GESSBS-4 $316* 

1 MHz 6809 CPU 

Sockets for up to 32 Kbytes EPROM 

Sockets tor up to 16 Kbytes CMOS RAM 

One RS 232 serial port 

40 TTL Bidirectional I/O lines 

4 x 16-brt timers 



GESMPU 14 $636* 

6 MHz 68010 CPU 

Optlonsl 32081 arithmetic unit 

Sockets for up to 128 Kbytes EPROM 

One RS 232 serial port 

4 x 8-bit timers 

Real-time clock/calendar and battery 



GESMPU-4A $316* 

8 MHz 68000 CPU 

Sockets tor up to 128 Kbytes EPROM 

Sockets for up to 64 Kbytes CMOS RAM 

One RS 232 serial port 

Three 16-blt timers 



SOFTWARE 

OS-9* . PDOS , CP/M 68K* . Editor-Assembler, Bssic-Psscsl-C compilers. FORTH. 



Esna 



USA - CANADA 

100 West Hoover Ave. 
Mesa, AZ 85202 
Tel. (602) 962-5559 
Telex 386575 



INTERNATIONAL 

S.chemln des Aulx 
CH-1228 Geneva 
Tel. (022) 713400 
Telex 429989 



* 100 PteM qumttUa* 
tnrfvrwrtc or Holoroli inc. 






s 



BOARDS & PARTS FOR GIMIX SYSTEMS 

CONTACT GIMIX FOR PRICES, DETAILS, AND nEQUIFlMENTS FOR HARD DISK AND OTHER MASS STORAGE UPGRADES. 
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a 
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1HE GIMIl C1AIIT CHASSIS III conslsli of a heavyweight alurrenun 
cabinet, constant voltage l« resonant pwn supply, and SS50 Mother 

Druid »ilh baud lalegerurllor board 1)491.11 

|{1 liipie Disk Regulator Card , $1122 

133 iliud Hjii Geneulor Board til 11 

■31 Milting Cycle Detector S3I 21 

HJUnerPlale $14 92 SO Kt Option 1)0 DO 

Gar* icll I whn Back Par* connector 121 21 

to? two B etlerraldrrvcs 141. 21 IdlMflilM llllt 

CPU BOARDS 

•01 CUt III CPU I. OS 9 GMX 111 $119101 

• D2GMIIIlCPU»Unlfl(XIII S 199102 

IKt 101 CIMI1 1109 FlUS CPU lurtf 1)71 OS 

OpMtM GIMIIOAI $3)00 9511A 131200 

SWIPDJI $1)00 9SI2 $21)00 

M36B0OCPU 1224 03 

lOf rUWHJCPUw/llmeii Sill 06 

6800 Baud Rale Option Aid J JO 00 

FLOPPY DISK CONTROLLER 

• MDMA Sill II 

MEMORY BOARDS FOR 6809/68020 SYSTEMS 

172 246KB CMOS STAIIC RAM board 
wilntullerypatkupupeoty syslem| . 1641.72 

MEMORY" BOARDS (6B0O/6BD9 SYSTEMS ONLY) 

H4BKPiiOMCard $>" 34 

#32 16 Socket PROM/ROM/RAM Said. 24 JH» S23I 32 

• 31 16 Socket Universal Memory Board. 24/28 pin 12(1 31 

INTELLIGENT I/O PROCESSOR BOARDS 
sljnilrcanliy reduce systems ovrrhtid by Handling routine I/O tune- 
kens. Ireeinp; the host CPU tor tunning user programs I his Improves 
owen* system peilarrnance and allows uset lermtnals lo bo run al up lo 
19 ?K baud For use with GMX III and 020 systems 

I1 13 Poll Serial 30* Pin I0S9) $49111 

• 14 3 Port Serial 30 PW) lUniFLf XI S49I 1 4 

ll2Pa<atM MPinlUniFKl 020) 1)31 12 

1 13 « Port Serial M pin (OS9 & UntFlEX 020) 1111.13 

• I) 24K Version of 111. with erihor taiga inpui w 

output butlers <specHy| $141.1) 

I/O BOARDS (6800/6809 SYSTEMS ONLY) 

I4i semi, i Poti UI41 

141 Serial 2Porl $1714] 

I4i Serial. B Pwl (OS9/FIE X only) S3 II 41 

•42 Parallel. 7 Pwl $M« 

• 44 Par alei. 7 Pori (Centronics ptnoul) 1121 44 

• 4) Parjttel. Perl I0S9/FICX only) 1191.41 

1)0 I/O lor RS 232C. 423, 422 «r/68SO .1244*0 

1)2 SSOA with ttil $2)4)2 

IS4 AM C wllli 61)4 $211)4 



CABLES FOR I/O BOARDS - SPECIFY BOARD 

19) Cabrt ills 1 1 neadoil per potl| $24 15 

• 51 Cent B P. Cable lor li 2 ( 144 134 51 

1)3 C«nl. Cable Sal S36.)3 

OTHER BOARDS & PARTS 

1(6 Prototyping Board M Pin S5S SI 

133 Prototyping Board XI Pin r S3I 33 

WIAdrush £PR0M Ptogr jrrvnra S30 (0S9/FLEX 6B09 only) . . . . S54S 00 

III VrdtO Board BO I 24 1391 76 

101 Relay Oliver Packer/* II 121.01 

• It Above without Relays SS3I 16 

Oplo Board S34I IS 

Binder. 3" 112 00 

Binder. 2" 19.00 

8" DRIVE CABINET & PARTS 

2 fl'OSOO Orlves. Cabinet {.Cables 60H2 only 11691 II 

Cabinet Only lot B" Drive SKI II 

220v/50H2 OpwonAdd 130 00 

Cable Sol- Internal tot 2 Drives S44.I2 

Cable Set-Internal lor 4 Drives S67.I4 

Cable Irorn I" Cab lo Malnltam* 14) li 

I" f net Plate Sl4.ll 

SOFTWARE: 

GIMIX enduirvf versions of 0S-9/GMX I. II. Ill & FLEX JfO lor GIMIX 

hardware only Al versions ol OS-9 require Hie 161 conlroOW. WMti 

ordered •rllh controller. FLEX Is $20.00 

GIMIX versions ol FLEX $90.00 

GMX VOisk lor FLEX 09 S 100 00 

GMIBUQ:PHOMtt Minuil $1416) 

BOOl or Video/Boo* PROMS (6609) $30 DO 

GIMIX Bool PROM lor UNtFLEX $50.00 

RMS (OS9) $250 DO 

DO I0S9). $70.00 

OS 9 GMX III Update w/CPU SPPIROM $125 00 

I/O PROMS w/Updale $40.00 

GMXBUG/FlEX/VuiSK w/OS-9 III vpdale Add $1 7S 00 

RAM Disk lor OS-9 $12)10 

FLEX $250 00 

0S9GMX I . . . $2)0 00 

OS9 GMX I $)00 00 

SCULPTOR-6809 (UnlFt EX /OS-9) $99)00 

SCULPTOR- 68020 (UnlFI EX) $1)95.00 

c0n7act gimix for prices ano availability of optlonal 
untflex ano 0s9 languages ano other sofiware. 

all prices are f b chicago. 

gimix does n01 guaran1ee performance of any gimix 
Systems, boards or software when used wiih other 
manufac1urers product. 



LltllTEO NARMNTT 

GHX I DC. CGM') .arrant) It] product) against 
defects In liter ial and vortaanshlp for a period of 
ninety days free the date of shlpatnt. The obligation of 
COX I) I tailed to the repair or replactetnt of any pro- 
duct, free of all charges. enlch proves defective during 
this period. This warranty does not cover daaage due to 
accidents, negligence, abuse or taaperiog. 

EM (AXES W OTHER KARRAHTIES OR CUARAKTf.ES. EX- 
PRESS. STATUTORY. OR (rtPUED. OF Alt! KIND WHATSOEVER 
KITH RESPECT TO ANT PRODUCT PURCHASED. AND ART INPLIEO 
URRANTT OF NE8CHANTA6ILITT OR FITNESS FOR A PAR- 
TICULAR PURPOSE IS HEREBY OlSCUlKtD IT GHX AND EX- 
CLUDED FROD ANT AGREEMENT HADE JT GMX. 

GHX ill 1 1 not be responsible for any damage of any kind 

not covered by the exclusive remedies set forth In this 
llllted aarranty. C-IIX will not be responsible for any 
special. Indirect, or consequential daauge caused by Its 
products. 

GNX products are not for consuier use. GRX express- 
ly disdains all warranties on any of Its products 
inlch lay be Included In any product norully used for 
pers nal or faoily purposes. 

Contact m by tall at I33T Vest 37th Place. C Icago. !L 
406D9; or "hone at 1312) J27-55U; If your product Is 
defective to arrange for Its repair or replaceient 
unoer this warranty. 



Repair charges lor GIMIX products tiler warranty period wW bo 
135 00 per hour per board [minimum I3SOO) pArs parts. 
Customer pays Iretght charges both tvayj. II GlMIX determines 
thai replacement Is deslteble Instead, we w«f no/.ty you. 
Crtarrjes lor checking out complete system wM be f SCO CO pro j 
pans, treiottt. and necessary board repairs. 



GIMIX, Inc. reserves Ihe right M change pricing, terms, and orodvett 

spedficiltom al any Unto wllwul further nollca. 



Eimix- 



1337 WEST 37lh PLACE • CHICAGO, ILLINOIS 60609 
(312)9275510 • TVUX 910-221-4055 



A Member of the CPI Family 
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CPI 

Computer Publishing Center 

5900 Cassandra Smith Road 

PO Box 849 

Hixson, TN 37343 

Phone (615) 842-4600 - Telex 510 600-6630 

Copyrighted © (986 by Compuier Publishing, Inc. 

68 Micro Journal is published 12 tunes a year by Computer 
Publishing, Inc. Second Class Postage paid ISSN 0194-5025 
at Hixson, TN and additional entries. Postmaster send form 
3597 to 68 Micro Journal, FOB 849. Hixson, TN 37343. 

Subscription Rates 

1 Year: $24.50 USA, Canada A Mexico 134.00 a year. 

Others add $12.00 a year surface, airmail add $48.00 a 

year, USA funds! 2 Years $42.50, 3 Years $6450 

plus additional postage, for each additional year. 

Items or Articles for Publication 

Articles submitted for publication must include authors name, 
address, telephone number and date, as well as a statement 
thai the material is original and the property of the 
submitting author. Articles submitted should be on diskette, 
Macintosh, OS-9 or FLEX formal. All printed items should be 
dark type and satisfactory for pltoto-reproduction. No blue 
ink! No hand written articles - please. 

Please do not formal with spaces any text indents, chart 
items, etc. (source listings ok.) WE will adit in ALL 
formatting. Text should be flush left column and use ONLY a 
carriage return to separate paragraphs or other article text 
items! Mac Write, FLEX TSC, Stylo formatting acceptable. 

Letters & Advertising Copy 

Letters to the Editor should be original copy, signed! Letters 
or gripe as well as praise are acceptable. We reserve the right 
to reject any letter to the editor or advertising copy material. 
for any reason we deem advisable. 

Adrertislng Rater. Co mm e rc ial please contact 68 Micro 
Journal advertising department Classified ads must be non- 
commercial. Minimum of $15.50 for first IS wordv Add 
$.60 per word after the first IS. All classifieds must be pre- 
paid. No classifieds accepted by telephone. 
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The VME BUS and OS-9: 



Ultimate Software 
for the Ultimate Bus 



Modularity. Flexibility. High Peilormance. Future growth. These are probably the prime reasons 
you chose the VME bus. Why not use the same criteria when selecting your system soltware? That's 
why you should take a look at Microware's OS-9/68000 Operating System— it's the perfect match lor the 
VME bus. 

When you're working with VME you must have access to every part ol the system. Unlike other 
operating systems that literally scream KEEP OUT!. OS-9's open architecture invites you to create, adapt, 
customize and expand. Thanks to its unique modular design. OS-9 naturally (its virtually any system, 
from simple ROM-based controllers up to large multiuser systems 

And that's just the beginning ol the story. OS-9 gives you a complete UNIX-application compatible 
environment. II is multitasking, real time, and extremely fast And tl you're still not impressed, 
consider that a complete OS-9 executive and I/O driver package typically fits in less than 24K ol 
RAM or ROM, 

Software tools abound for OS-9. including outstanding Microware C, Basic. Fortran, and 
Pascal compilers. In addition, cross C compilers and cross assemblers are available 
lor VAX systems under Unix or VMS. You can also plug in other advanced options, 
such as the GSS-DRIVERS™ Virtual Device Interface lor industry- 
standard graphics support, or the OS-9 Network File Manager for 
high level, hardware-independent networking. 

Designed lor the most demanding OEM requirements. 
OS-9's performance and reliability has been proven in an 
incredible variety of applications. There's nothing like a track 
record as proof: to date, over 200 OEMs have shipped more 
than 100,000 OS-9-based systems. 

Ask your VME system supplier about OS-9. Or you can 
install and evaluate OS-9 on your own custom system with 
a reasonably priced Microware PorlPak™. Contact Micro- 
ware today. We'll send you complete information about OS-9 
and a list ol quality manufacturers who ofler olf-the-shelf 
VME/OS-9 packages 



MICROWARE . 

Microware Systems Corporation 

1866 NW 114th Street • Des Moines. Iowa 50322 

Phone 515-224-1929 • Telex 910-5202535 

Microware Japan. Ltd. 

41-19 Honcho 4.Chome, Funabashi Cily • Chiba 273, 

Japan • Phone 0473 (28) 4493 ♦ Telex 781-299-3122 
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Modular Hardware Deserves Modular Software 
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OS-9 la a trademark ol Microwar* and Motorola PonPak is a trademark ol Microware QSS-Onwra Is a trademark ol Graphic 
Software Systama. toe VAX and VMS are trademarks ol DEC Unix le a trademark ol ATST 
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Super SBC 
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DATA-COMP proudly presents the first 
Under $5000 "SUPER MICRO". 

The MUSTANG-020~ 



MUSTANG-020* 



The MUSTANG-020 68020 SBC 
provides a powerful, compact, 32 bit computer 
system featuring the "state of the art" Motorola 
68020 "super" micro-processor. It comes 
standard with 2 megabyte of high-speed SIP 
dynamic RAM, serial and parallel ports, floppy 
disk controller, a SASI hard disk interface for 
intelligent hard disk cont oilers and a battery 
backed-up lime-of-day clock. P ovisions are 
made for the super powerful Motorola MC6888 1 
floating point math co-processor, for heavy math 
and number crunching applications. An optional 
network interface uses one serial (four (4) 
standard, expandable to 20) as a 125/bit per 
second network channel. Supports as many as 32 
nodes. 

The MUSTANG-020 is ideally suited to a 
wide variety of applications. It provides a cost 
effective alternative to the other MC68020 
systems now available. It is an excellent 
introductory tool to the world of hi-power, hi- 
speed new generation "super micros". In 
practical applications it has numerous 
applications, ranging from scientific to education. 
It is already being used by government agencies, 
labs, univeisities, business and practically eveiy 
other critical applications center, worldwide, 
where true multi-user, multi-tasking needs exist. 
The MUSTANG-020 is UNIX C level V 
compatible. Where low cost and power is a must, 
the MUSTANG-020 is the answer, as many have 
discovered. Proving that price is not the standard 
for quality! 

As a software development station, a 
general purpose scientific or small to medium 
business computer, or a super efficient real-time 
controller in process control, the MUSTANG- 
020 is the cost effective choice. With the optional 
MC6888! floating point math co -processor 

installed, it has the capability of systems costing 
many limes over it's total acquisition cost 



DATA-COMP 



', 






With the DATA-COMP "total package", 
consisting of a heavy duly metal cabinet, 
switching power supply with if/line by-passing, 
S inch DS/DD 80 track floppy, Xeb*c hard disk 
controller, 25 megabyte Winchester hard disk, 
four serial RS-232 pons and a UNIX C level V 
compatible multi-tasking, multi-user operating 
system, the price is under $5000, w/12.5 
megahertz system clock (limited time offer). 
Most all popular high level languages are 
available at very reasonable cost. The system is 
expandable to 20 serial pons, at a cost of less 
than $65 per port, in multiples of 8 poit 
expansion options. 

The system SBC fully populated, quality 
tested, with 4 serial pons prewired and board 
mounted is available for less that $3000. Quantity 
discounts are available for OEM and special 
applications, in quantity. All that is requited to 
bring to complete "system" standards is a 
cabinet, power supply, disks and operating 
system. All these are available as separate items 
from DATA-COMP. 
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A special version of the Motorola 020- 
BUG is installed on each board. 020-BUG is a 
ROM based bebugger package with facilities for 
downloading and executing user programs from 
a host system. It includes commands for display 
and modification of memory, breakpoint 
capabilities, a powerful assembler/disassemble 
and numerous system diagnostics. Various 020- 
BUG system routines, such as I/O handlers are 
available for user programs. 

Normal system speed is 3-4.5 MIPS, with 
burst up to 10 MIPS, at 16.6 megahertz. 
Intelligent I/O available for some operating 
systems. 

Hands-on "actual experience sessions", 
before you buy, are available from DATA- 
COMP. Call or write for additional information 
or pricing. 
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HUSTAMG-070 loaetutarka •• 
TJc- Second* 



typ* S>*t« 



32 bU 


Kcgtacer 


lot . loop 


leiog Loop 


9.7 


Ho Keglatera 


7.2 


».J 


J. 6 


1.2 


5.1 


J.J 


18.0 


9.0 


6.5 


4.0 


a>« 2.2 


0.88 


1.8 


1.21 



IW AT 7100 tnli Sra J 

AT«T 7300 mill FC 68010 

DCC VAX 11/780 UNIX Berkler 4.2 

0«C VAX I1/7S0 " 

68008 0S9 68* 8 Mba 

68000 - - 10 (the 

HDSTAIG-OZO 68020 HC68881 0S9 16 (On 

HUSTIUJC-020 68020 HC68881 UN t Pi* J 



laop: Halo<) 
I 

register loog I; 
(or (1-0; 1 < 999999; **t); 
} 

tactauted KirS - HUSTAKC-020 - 2.5 KCfS 
Motorola Speca: Buret Up to 7 - 8 MIPS - 16 Mtu 
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FEATURES 

12.5 Mhz (optional l6.6Mhx available) MC68020 full 3 -bil wide pub processor 

32-bit wide iIju and addrcia buses, noa-aaihipleied 

oil chip instruction, cache 

object code eompeuble with all &8X XX family pniwn 

tiihjnccd instruction set - math co-procctwv interface 

6888 1 math hi-speed floating point co-procctsof (opcionai) 

direc t cilenrkxi of full 63020 instruction id 

full support IEEE F754. draft 10.0 

transcendental and olhef scientific ouch functions 

1 Megabyte of SIP RAM ( S] 2 «32bit Of giniiaiksn) 
up lo 256K bytes of [ I 'ROM (64 i 32 bin) 
4 Asynchronous serial I/O pons standard 
optional lo 20 lerial ports 
tlandard RS-232 interface 
Optional network interface 
txuTned8 bit parallel poet (1/2 MC68230) 
Ce voojcl type pinout 

eapanskm connector for additional I/O devices 
16 bil data path 
256 byte address «pace 

2 interrupt inputa 
clock and control signals 
Motorola I/O Channel Module! 
■me of day clock/ calendar w/battcry backup 



OS-» 


nso.oo 


BasicO? 


300.00 


C Compiler 


aoo.00 


FWoeo 77 


400.00 


MiunHK PbksJ 


40UOO 


OnKipgA Pmal 


900.00 


Stylo-One* 


495.00 


SryloSprfl 


195.00 


Stylo Ntaj* 


maa 


Slyk>0^*>3pcPMopi 


695.00 


PAT w/C ran 


229.00 


JUST vC «MIR 


WU 


PAT/1UST Conko 


240.50 


Sculptor , (<a below) 


995.00 


COM 


125.00 


UalFLKX 




UaiFCEX 


S'50.00 


Screen EdAor 


150.00 


Sort-Menje 


200.00 


BASJOPreGnopUB 


WO 00 


CCmnpuB 


150.00 


COBOL 


750.00 


CMODGM w/wx»or 


100. 00 


TMOMM wnaaeae 


100. 00 


X-TALK (tor Ae) 


99.95 


Cross Aawraokr 


SO 00 


Koto 77 


45000 


Sctupuw* (tee below) 


99500 



OpUoa h. Eipi 



I Port espaoakas RS-232 49S.0O 

Cloutl of 20 serial poru ■upsxrtoQ 



i for Mo"aMa I/O ( 
Modules 1195.08 

•• All KiposSoa fca.ro* 
All opoua boards fee old *yk Canutes 
win rapier the 101 expanse*) cable. 
System adeju] web newer PC type 
cabinet do Dot require thia cable. 



101 Eapsnslon Cable 



S39.95 



&ui)c*W4: We en USA duanomure For 
Scvlptort. CaU or write for tile or eaiKipk 
sac A eatenaaa. oeavraatier 



Special for coiopkar MUSTANG-aavr" 
•rasas Wycn . ScuSpve., S6M.0O, j„ e 
X3OOO0! 

Software Dtttvesue 

Al MUSrANC-OW™ r/neni eed bawd 
ouyera are ennund lo tusuuunls en all 
based tonmee 10-TD* drpemkiuj ca item. 
Call or wrea fa- quotes. Darin apply 
I after the sale m well. I 



controller for 2, 5 1/4" floppy disk drives 

Ingle 01 
35 in 80 back selectable (4896 TPI) 



■i gle or double side 



or double density 




■ SAS1 interface 

■ piogrimn table periodic interrupt generator 
interrupt rale from micro- lorondr lo ""•""'*■ 
highly accurate time bate (5 PPM] 

■ 5 til sense switch, raadab le by the CPU 

■ hardware s ingle, step capability 

■ mounts directly to a standard 5 1/4* disk drive 

Siac 8 15/16 « 57/8 

The se Ju-aw*ef 680 JO systems are presently working al 

NASA.AIOOOC Irarjrv Commmmn, other (jovrmmcnl 
Agencies as well as Univcrtilici, Business. Labs.and 
critical applications centers. Worldwide, where speed, math 
crunching and mulli-user. mulli. tasking UNIX C level V comnatabiliry 
and low cost is a mutt 1 . 



For a limited time we will otter a 
$400 trade-in on your old 68XXX 
SbC. Must be working properly 
and complete with all software, 
cables and documentation. Call 
lor more information. 



MUSTANG-020 System Oornponant ptloes . Effective July 1. 1986 
Pdcsssubjed lo change . caB lor tales) quotes. 




MUSTANG-020 (12.50 Mhz) $2750,00 
Cabinet (PC or as shown) $299 96 

5" 80 track lloppy DS/DO 

Floppy cable 
OS 9 68K 
Wsnchesler cable 
Wind taster Drive 25 Mbyte 
Xebec H/D controller 
Shipping USA UPS 
Total: 



QQ 



$269.95 
$39.95 

$350.00 
$3995 

$895.00 

$395.00 

$20.00 

$5059 80 

DISCOUNT I IMITFO TIME: Complete System $1061.00 

Complete System $3998.80 



OPTIONS ADD: 

UniFlEX $90.00 

MC6B881 ilf> mslh processor $275.00 
16.67 Mhz MC68020 $375.00 

16.67 Mhz MC6888 1 $375.00 



WE WILL NOT BE UNDERSOLD! 

This pnee subject to Increase 

Additional MUSTANG systems soon 



Note: Current OS 9(Ver. 1.2) does not address the MC6888I - Future 

revisions wai. Tt Ihe 68881 is anticipated in Ihe lulure. it must be ordered 
with lite system, when originally ordered. UnJFl.EX does support both the 
enhanced code of Ihe 6B020 and 68881 now. 

OPTION BOARDS: ** Qotfon boards lo be instated in MusUtng-020 cab- 
Inols must be ordered with Ihe extension cable. The cabinet is loo tighl tor 
direct pkigoa Or specify our new PC type cabinet, with initial order. 
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PAT i m ©s°© i 

With 'C Source 



$229.00 



$©gi^ 



'■ 0«*i « (fctMM 



A Division of 



S.E. 
Media- 

\^, f\ J900 Cuuati Smith RA 

f* _ Hujoo,Tb 3TM3 



ITtkrhooe 61 5 M24B09 



l 310600-6630 
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PAT FROM S. E. MEDIA -- A FULL FEATURED SCREEN ORIENTED TEXT EDITOR 

with all the best of PIE. For those who swore by and loved PIE, this is for YOU! All PIE 
features & much more! Too many features to list. And if you don't like ours, change or add 
your own. C source included. Easily configuied to your CRT terminal, with special configuration 
section. No sweat! 

68008 - 68000 - 68010 - 68020 OS-9 68K $229.00 



COMBO 



PAT t JUST 

Special $249. 00 

JUST 

JUST from S. E. MEDIA - - Text formatter written by Ron Anderson; for dot matrix 
printers, provides many unique features. Output formatted to the display. User con- 
figurable for adapting to other printers. Comes set-up for Epson MX80 with Graflex. Up 
to 10 imbedded printer control commands. Compensates for double width printing. 
Includes normal line width, page numbering, margin, indent, paragraph, space, vertical 
skip lines, page length, centering, fill, justification, etc. Use with PAT or any other text 
editor. The ONLY stand alone text processor for the 68XXX OS-9 68K,that we have 
seen. And at a very LOW PRICE! Order from: S.E. MEDIA - see catalog this issue. 

68008 - 68000 - 6801 - 68020 OS-9 68K 
V With 'C source $79.95 J 
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a !A Sweetheart of a System & a Stveet Trice! 

♦ MUSTANG-08 



Only From 

The Smart Cat Buy! 

Now a new addition to the MUSTANG™ sera bom the 
DATA-COMP DIVISION orCPi. An economy syslem, with a 
rack bottom price A BIG intern features! The 
MUSTANG-OS™ system will kAOCk the socks off the other 
68008 systems now available. 

The MUSTANG-08 include* OS9-68K™ and/or Peter 
Stark's SK'DOS™. SK*DOS is a tingle user, single tasking 
system thai takes op where R.TX™ left off. SK* DOS is actually 
a 68XXX FUHX o/pe system (Not a TSC product .) 

The OS-9 68K system is a full blown multi-user, multi- 
tasking 68XXX system. All the popular 68000 OS 9 software 
runs, it is a speed whh on disk HO. Fact is: the MUSTANG -08 
is faster on disk access, than some other 68XXX systems are on 
mrmrry cache access. Now, thai is fast! And that is just a small 
part of the story! Sec benchmark below. 

Introductory price afi},99SM (2-80 track OS DO 
/loppy disk drives). Complete in PC style cabinet, heavy duty 
switching power supply, if by-pasting, ready to run. with your 
choice of OS-9 68K or SK'DOS. Add $750 for a single 
floppy/25 megabyte hard disk system. For those that waited, 
DATA-COMP didn't forget. 



Data-Comp 



w 



0^ Dual 5" Disk System 

$1,998.08 

©058008 

^ 25 Megabyte 
^ Hard Disk System 

$2,748.08 



s 



s 



Specifications: 

CPU 
RAM 



♦ 



PORTS 

CLOCK 
EPROM 
FLOPPY 
HARD DISK 

Size: 



MC68008 

7B8K 

No Wait Slates 

2-RS232 

2- 8 bit Parallel 

MC146618 

16K.32KorWK 

WD1772 

Interface Port 



io Mia 
2S6K Chips 

MC68681 DUAAT 
MC6821 PIA 
Real Time Clock 
Selectable 
5 1/4 Diives 
WO10O2 Board 



* 



5 75 X 8 inches - bolts Orecfly to a 
floppy or hard disk drive. 

Both systems include OS-9 68K or 
SK'DOS . Your Owice 



Unlike other 68008 systems there are several significant 
differences. The system is a full 10 Megahertz system. The 
RAM uses NO wail slates, this means full bore MUSTANG type 
performan ce. 

Also, allowing for addressable ROM/PROM the RAM is the 
maximum allowed for a 68008. The 68008 can only address a 
total of 1 Megabytes of RAM. The design allows all the RAM 
space (for all practical purposes) to be utilized. What is not 
available to the user is required and reserved for the system. 

A RAM disk of 480K can be easily configured, leaving 288K 
free for prog nun RAM space, The RAM DISK can be configured 
to any size your application requires (system must have 128K 
in addition to its other requircncnis). Leaving the remainder of 
the original 768K for program use. Sufficient source included 
(driven, etc) 



WOW! Benchmark 



nani 
as f »>n 



ttfMJon 



ULSTANOMm 
SK'OOSai 



dan 

<*3uritia 



MUSTANG-08 

Other popular 68008 tyjlem 

MUSTANG -020 



Omin-Utec 
1 mln .05 sec 
min - 21 eec 



C compile time - 0S9 68K - Hard Disk all files 
File: List program from K&R, with OS-9 
hooks. All systems compiled identical file. 



Data-Comp Division 

A Decade of Quality Service" 




Systems World-Wide 

Computer Publishing, Inc. 5900 Cassandra Smith Road 
Telephone 615 8424601 • Telex 510 600*630 Hixson. Tn 37343 
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Ronald W. Anderson 
3540 Stutbridge Court 
Ann Arbor, Ml 48105 



PANIC 



What an uncomfortable feeling. MY system 
is DOWN. I feel like I have just lost a good friend. 
My olds SWTPC chassis is down for a sudden 
failuie of the GIMIX DMA Disk Contioller. I 
certainly can't complain, having had that system in 
various forms and sizes for ten years now. This is 
the first time I have yielded and sent parts off for 
itpair. Last time it was a matter of some bus drivers 
having failed and I was able to make the repair for 
myself. This time the system comes up, memory 
tests OK, but booting yields an immediate error 
message. I took my circuit boards to work and 
plugged them into another system. The Processor 
and memory run fine with another disk controller, 
and exhibit the identical symptom with my disk 
controller, so the controller is off to GMX for repair. 
Meanwhile lean get along with a pair of 5" disk 
drives and a boiTowed Peripheral Technology FD-2 
disk controller, provided I remember to get 
everything I need for a few days onto a few 5" disks 
at work where I can copy from one disk size to 
another without too much hassle. 

I just mailed a column to '68' MJ, late but not 
too late, I hope. Nope Ron, and I certainly 
appreciate the extra effort you put in getting this to 
us on time. - DMW. Things have been hectic all 
summer, since we decided to put new carpeting in a 
large portion of our house, which led to several 
weekends and many evenings of painting and 
wallpapering. Now Fall is approaching rapidly, and 
it is time to get at a little clean-up on the PT-69 
computer system that goes to school with my 
daughter Pam. We had considerable trouble with the 
printer cable last year. I had made it out of ribbon 
cable, and I learned a lesson. Ribbon cable is 
excellent when you use the proper ribbon cable 
connectors. The resulting assembly is very rugged 
and reliable. However when you use ribbon cable 
with solder connectors (like the amphenol connector 
that is the "Standard Centronics" interface connector 



USER 
NOTES 



for a parallel printer connection, you can expect a 
wire to break just about every time you connect or 
disconnect the printer. The reason is the solid 
conductors of the ribbon cable. It is vety hard to 
strip the insulation from the wire without nicking it, 
which causes a weak spot that will break after being 
flexed half a dozen times. This time I "fixed it 
good". I wired a DB-25 connector on the back of 
the PT-69 to the parallel port. Then I crimped on a 
mating DB-25 at one end of the ribbon cable, and the 
appropriate Centronics connector on the other. I 
wired the DB-25 at the computer so that the wires go 

"straight through" and no scrambling is required on 
either end. The Centronics connector is a 36 
conductor device but for the Epson and the 
Centronics 737, (which uses an edge connector with 
the same pin connections) only the first 20 
conductors are used, and half of those are ground. 

68000 

The giapevine has it that Peripheral Technology 
is about to announce its 680xx based computer 
which will run SK-DOS and OS-9 68K. Maybe 
now with all the little 680xx single board systems 
coming around, there will be a flurry of software, as 
there was for a while after the 6809 systems were 
introduced. Hopefully, at least, there is a lot of 
good stuff done in "C" thatcan be "ported to these 
systems without too much effort. LATER - Yes, it 
was in the September '68' Micro Journal. It looks 
like a good way to get started in the 680xx. (added) 
See DATA-COMP advertising for their 
MUSTANG -08 this issue. 
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Advice? 

A number of people have written to me lately for 
advice. "What should I do with my old 6809 
system?" Will there never ever be any more software 
for these systems? Is it time to bail out and get an 
IBM compatible and have (as one writer put it) a 
turnkey system? (Depending on your point of view 
you might call it a Turkey system). I've discussed 
this with a few people, and the answers are varied. 
Some folks are sdll happy with a 6800 system and 
what they can do with it. I am presently very happy 
with my 6809 system running FLEX for what I can 
do with it (and what I generally want to do with 
computing as a hobby and for a living}. Most of 
those who KNOW the answer to the above 
questions (for themselves that is), are people like me 
who are in computing for the fun- of it, or for 
specific applications. If you use your system 
primarily to learn about operating systems and write 
utilities, you ought to be happy with FLEX and your 
6809 for a long time to come. If you are an 
equipment collector, (and I use the word in the most 
positive sense since I have been there myself in the 
area of photography) and you must have the latest, 
fastest, and best, you won't be happy with anything 
less than the latest of the IBM compatibles or a 
68020 system, (added: the IBM types may be the 
latest, but you don't know what slow really is to 
you get hung up with one of those, also I don't think 
best' applies to the IBM types using the 80xx type 
CPUs. Fact is IBM is dropping market share each 
month, due to the inefficiency and high asking price 
of their PC type systems. As to the 68020 , well 
even IBM is going in that direction on their more 
expensive systems - not PC types . We have had 
really good hardware for many years. Most of our 
original 6800 systems will out-perform some of the 
others's latest.- DMW) 

If you are a computer user who wants to use 
specialized software for engineering design, such as 
Finite Element Analysis of structures, PC board 
layout, or computer aided drafting, you have little 
choice but to switch to the IBM and clone systems. 
Such software is available in quantity and at 
reasonable cost only for those systems. 



If you are a business computer user only, and 
you want to run spreadsheets, accounting packages, 
databases, and word processors, chances are you 
already have an IBM compatible with a ton of 
software (and the probability is 1 in 100 that you 
read '68' Micro Journal anyway). 

Where am I in all this? Well, I have access » 
some of each at work. I use PIJ9, Assembler, "C", 
Pascal, Extended BASIC, and K-BASIC more or 
less in that order, regularly on the 6809 system. The 
Mustang has "C" and Pascal running on it. The 
8086/8087 Tandy 1200-HD and the 80286/80287 
Tandy 3000 are used to RUN software, not to 
develop software. We do have Lattice "C" and 
Turbo Pascal, and of course, GW BASIC (we 
wondered if the GW stands for "Gee Whiz" as in 
"Gee whiz, it works"). I've developed a version of 
JUST in "C" that runs on the Tandy systems in 
conjunction with PC-Write, the only reasonably 
usable editor I have found for the PC compatibles, 
the ravings of some of the users of other packages 
notwithstanding. I have little or no reason to use the 
Tandy systems except to iun the Engineering Design 
software that is not available for the 6809 system. 

PATOSTY 

A few columns ago I reported having done a 
utility that would read a STYLO format text file and 
convert it to a PAT compatible file by inserting CRs 
now and then within paragraphs, which in Stylo are 
each one long line. I have done the inverse as well, 
that is, convert a PAT compatible file to a STYLO 
compatible file by replacing CRs within paragraphs 
with spaces. This assumes, of course, that STYLO 
will be used with the ,JU mode on to justify the text. 
If that is not the case, CRs should not be deleted 
anywhere. My main reason for this utility was so 
that I can write columns using PAT and convert the 
files easily to STYLO format for use by '68' Micro 
Journal. It would take a lot fancier program to 
handle all situations in program conversion, but '68' 
uses only a few commands in order to insure 
compatibility between various systems and files, and 
this one will allow me to do what I need to do. 

The fact that I did this utility is in no way a 
comment on Stylo, which, as I have said before is a 
very nice editor / text formatter combination. It is 
more an admission that using two different editors is 
confusing, and that I am highly prejudiced toward 
my own effort. 
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Position Independent Code 

I was talking to Don Williams today on the 
phone and he suggested that I might write a bit about 
how to write position independent code in 
assembler. While I can't speak for OS-9 in the 6809 
version, since I have not run it, and therefore have 
never assembled OS-9 code "modules", I can 
certainly discuss how to write position indepentent 
code in the FLEX context, and I think that should be 
a pretty good start at understanding the process. 

First of all, just what is position independent 
code and why do we sometimes want it? A program 
is said to be position independent when it is written 
so that it may be loaded into memory at any valid 
address, and it will still run. That means in general 
that the extended addressing mode (and usually the 
diiect addressing mode) are not used in the program. 
Position independent code in the FLEX environment 
that uses FLEX routines, however, will have some 
extended addressing subiou tine calls, since the 
FLEX routines are at fixed locations in memory that 
do not change when the piogram is loaded at 
different addresses. A few examples later will 
clarify this a little bit. 

Position independent code in 6809 assembler is 
greatly facilitated by the BRA and LBRA 
instructions, which are both RELATIVE 
instructions. That is, the assembler calculates the 
distance from the BRA or LBRA instruction to the 
routine to be branched TO, and supplies that number 
to the BRA instruction. If an attempt is made to use 
a BRA instruction (I include all the conditional 
branches in this discussion, BNE, BEQ, BMI, etc.) 
and the distance to the destination of the branch is 
greater than +127 bytes or -128 bytes, the assembler 
will give you an error message BRANCH OUT OF 
RANGE, and you will change the instruction to 
LBRA, LBNE, LBEQ, etc. Those instructions use a 
16 bit offset (distance) and can therefore branch 
anywhere in 64 K of memory. (Arithmetic is done 

modulo 65536. That is, overflow and underflow are 
ignored. Try a few examples and you will be 
convinced that a 16 bit offset can get you anywhere 
in memory from anywhere else in memory). 

Actually, the LBRA and BRA instruction classes 
take care of half of the battle. The other half is taken 
care of by the LEA class of instructions and the PCR 
suffix. LEA stands for Load Effective Address. 



When you wiite a program in position independent 
code you have to handle variables a little differently 
than you do with "normal" code. 6800 users or 
those who have previously used the 6800 or 6502, 
will be familiar with the process of ORGing an area 
for variables (frequently on the direct page) and 
using the assembler RMB instruction to reserve 
memory bytes for the variables, giving each a label 
to be used as the variable name. In 6800 code, 
when you wanted to point the X register at variable 
COUNT, you simply did a LDX #COUNT, and the 
X register was loaded with the address of COUNT. 
In position independent code, however, you don't 
want an absolute address, but the address relative to 
where you are right now in the program. The 
variables are therefore not ORGed at a specific 
address, but they are RMBed at the beginning or end 
of the program (or on the stack, but that is another 
whole subject better left for another time). The 
assembler knows the address of the label COUNT 
relative to the program counter value when it 
encounters the instruction to load X, and you simply 
use the LEAX COUNT.PCR instruction. X now 
points at the variable COUNT. The LEAX 
instruction means that you load X with the 
ADDRESS of the variable COUNT. LDX 
COUNT.PCR gels the contents of the variable 
COUNT into X (assuming COUNT is a 16 bit 
variable). Similarly LDD COUNT.PCR will get the 
value of COUNT into ACCD. Note that the LEA., 
instructions are limited to the index registers and 
stack pointers. There is no LEAD instruction, that 
is. 

Ihe point of the whole exercise is that once you 
have written your program so that you use only 
relative addressing by using the above set of 
instructions, the program may be loaded anywhere 
in memory, and it will still iun. Of course you have 
to jump to the proper "transfer address" after the 
program is loaded. Earlier I mentioned that FLEX 
calls such as to PUTCHR or GETCHR must still 
use extended addressing. PUTCHR EQU $CD18 
appears at the start of your program. LDA #$0D, 
JSR PUTCHR as two instructions in sequence, will 
get a CR sent to the terminal. Of course PUTCHR is 
located at $CD 1 8 regardless of where your program 
is loaded in memory. In general all calls to icutines 
included as part of a position independent piogram 
or module must be done via relative addressing 
modes, and calls to routines outside of the position 
independent program (i.e. FLEX routine calls) must 
be done via extended (or absolute) addressing. 
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Once we have a position independent program, it 
becomes necessary to have some sort of loader 
program that can load it anywhere in memory. In 
the case of FLEX, the user may specify the load 
address. In the case of OS-9, the operating system 
determines the load address. The FLEX version is 
quite simple. FLEX has a LOAD routine that loads a 
binary file (SCD30 is the address of this routine.) 
The System File Control Block at $C840 must 
contain the name of a file which has been opened for 
read as a binary file when this routine is called. 
FLEX has a Loader Address Offset variable at 
SCC1B - $CC1C, into which can be placed an offset 
value for the load address. I normally do not use 
any ORG statement in a position independent 
program so that it defaults to a load address of 
$0000. If I put $1234 in the Loader Address Offset, 
and then call LOAD, the program will be loaded 
starting at address $1234. Note that if the program 
has an ORG $1000, and the Loader Address Offset 
is set to $1234, the program will actually be loaded 
at the specified load address plus the offset or 
$2234. This is an unnecessary complication that is 
eliminated if the program origin is $0000, to which it 
defaults if there is no ORG statement. My Position 
independent programs also have the convention that 
the starting address is the first byte of the code, so 
that if the program is loaded at $ 1 234, a jump to that 
address will be the conect way to enter the program 
and run it. Of course the first bytes of the program 
may well be a branch to another point somewhere 
else in the code. 

With these self imposed tules in mind, I wrote a 
loader program called LOGO (for LOad and GO 
with no relation to the language of the same name), 
and a memory dump program called DUMP. I 
decided to use the extension .PIC for utilities that are 
set up for position independent code, and my LOGO 
utility assumes that extension, and jumps to the load 
address after the program is loaded. LOGO DUMP 
4000 will get DUMPPIC loaded at $4000, and then 
jump to that address to run DUMP. A memory 
dump program is very much moie useful if it can be 
loaded anywhere in memory, because then, any 
memory location range can be examined. If you 
want to dump the Utility Command Space at SC100, 
LOGO DUMP 1000 and then examine memory at 

$C100. You get the idea. FLEX has a utility 
SAVE, that is supplied in two versions, 
SAVE.CMD and SAVE.LOW. The first loads and 



executes in the utility command space at $C100, and 
the second is used to SAVE utility code from the 
Utility Command Space, and it loads in low memory 
($0100. 1 think, but the actual location is incidental). 
Using PIC, you could rewrite SAVE so that you 
could LOGO SAVE 8000 and put SAVE smack in 
the middle of memory, or anywhere else you like. 

I am writing this while I am without my Disk 
Controller and I don't have access to my 8" disks, 
so a good share of the above is "from memory". 
Tomorrow at work I can access my 8" disk and copy 
LOGO and DUMP to the disk that contains this text. 
I will include the source files for LOGO and DUMP 
as part of this column since they are good examples 
of position independent code and a loader for .PIC 
modules. When I wrote those I also wrote a simple 
memory move utility that is position independent, 
but I find that I have very seldom had need for it, so 
I won't waste the space for its listing here. These 
utilities use FLEX routines rather extensively, which 
is the main reason for their shortness. 

I have discussed the technique of putting 
variables on the stack in assembler programs 
previously, but it has been a very long time, so I will 
include something on this subject next time. Many 
6809 programmers who program in assembler miss 
the boat, I think, by ignoring the available features 
of the 6809, primarily the availability of the Y and U 
registers. The U register specifically is often 
neglected. U is much easier to use for variables than 
the System stack register S, since you don't have to 
put up with remembering the offset of two bytes 
added for each level of subroutine (for the return 
address(es)). More on this subject next time. 

EOF 

Editor's Note: Ron, many are converting to the 
68XXX systems. You have for many years - more 
than anyone else I know of -for most any magazine, 
given us 'meat & potatoes', as food for thought. 

What we all need now is some 68XXX basic 
programming thoughts. Assembler - C - Pascal - 
BASIC, etc. If you could do it as you did the 
6800-6809 era, we would all be mighty grateful. 
The above discussion is good stuff for old FLEX 
users (OS-9 types already are into PIC code, as well 
as many of the 6809 types.)We could sorta ride 
along on your coat-tails and learn as you go along. 
How 'bout it? Huh? 

DMW 
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STX 


XHIl. PCR 


SAVE FOR ASCII PRINT 






68 


0056 


80 


36 




L00P1 


BSR 


0UT2HS 


OUTPUT ONE BYTE 






69 


0058 


5C 






MEM1 


INCB 




COUNT BYTES THIS LINE 






70 


0059 


CI 


10 






CMPB 


416 


SETS BYTES PER LINE 






71 


005B 


26 


F9 






BNE 


liOOPl 








72 


005D 


AF 


80 


003A 


NXT 


STX 


XHI.PCR 


SAVE X FOR NEXT LINE 






73 


0061 


A£ 


8D 


0038 


OOTASC 


LDX 


XHIl, PCR 


GET START OF ASCII PRINT 






74 


0065 


5F 








CLRB 




CLEAR COUNTER 






75 


0066 


A6 


80 




O0TAS1 


LDA 


,X+ 


GET BYTE 






76 


0068 


84 


7F 






ANOA 


*$7F 


MASK OFF HIGH ORD. BIT 






77 


006A 


81 


20 






CMPA 


#S20 


IS IT PRINTABLE? 






78 


006C 


2C 


02 






BGE 


DOIT 








79 


006E 


86 


2E 






LDA 


*S2E 


NOT PRINTABLE, PRINT PERIOD 






80 


0070 


BD 


C018 


UOIT 


JSR 


PUTCHR 








81 


0073 


SC 








INCB 




COUNT BYTE 






82 


0074 


CI 


10 






CMPB 


#16 








83 


0076 


26 


EE 






BNE 


OUTASl 


GET ANOTHER BYTE 






84 


0078 


35 


04 




NXT1 


PULB 




GET LINE COUNT 






85 


007A 


5C 








INCB 




INCREMENT IT 






86 


007B 


CI 


10 






CMPB 


#16 


16 LINES YET? 






87 


007D 


26 


04 






BNE 


NXT2 








88 


007F 


8D 


17 






BSR 


LFCR 


NO, GET SET TO PRINT ANOTHER 






89 


0081 


20 


89 






BRA 


STARTS 








90 


0083 


34 


04 




NXT2 


PSHB 










91 


0085 


8D 


11 




ENDSTR 


BSR 


LFCR 


END OF A LINE 






92 


0087 


20 


BE 






BRA 


OUTADR 


START ANOTHER LINE 






94 










* SUBROUTINES 


FOLLOW * 








96 


0089 


BU 


CD3C 


OUT4HS 


JSR 


OUTHEX 








97 


008C 


30 


01 






LEAX 


l.X 








98 


008E 


BU 


CD3C 


OUT2HS 


JSR 


OUTHEX 








99 


0091 


30 


01 






LEAX 


l.X 








100 


0093 


86 


20 




OUTS 


LDA 


#$20 








101 


0095 


7E 


C018 




JMP 


PUTCHR 








102 


0098 


7E 


C02 4 


LFCR 


JMP 


PCRLF 








104 










* TEMPORARY STORAGE * 








106 


009B 








XHI 


RMB 


1 








107 


009C 








XLO 


RMB 


1 








108 


009D 








XHIl 


RMB 


2 








110 


009F 


80 


OF 




BYTE 


BSR 


INHEX 


MODIFIED FROM MIKBUG TO WORK 






111 


00A1 


25 


OC 






BCS 


OONBYT 


WITH FLEX GETCHR AT 5710F 






113 


O0A3 


48 








ASLA 
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113 


00A4 


48 






ASLA 




113 


00A5 


46 






ASLA 




113 


00A6 


46 






ASLA 




114 


00A7 


IF 


69 




TFR 


A.B 


115 


00A9 


8D 


05 




BSR 


INHEX 


116 


00AB 


34 


04 ABCO 




ABA 




117 


OOAF 


39 




OONBYT 


RTS 




lie 


OOBO 


BD 


CD15 


INHCX 


JSR 


GETCHR 


119 


00B3 


60 


30 




SDBA 


f$30 


120 


OOBS 


2B 


11 




BMI 


ERROR 


121 


00B7 


61 


09 




CMPA 


109 


122 


00B9 


2F 


OA 




BLE 


DONHEX 


123 


OOBB 


81 


11 




CMPA 


IS11 


124 


OOBD 


2B 


09 




BHI 


ERROR 


125 


OOBF 


61 


16 




CMPA 


f$16 


126 


00C1 


2E 


05 




BGT 


ERROR 


127 


00C3 


60 


07 




SUBA 


n 


126 


00C5 


1C 


FE 


DONHEX 


CLC 




129 


00C7 


39 






RTS 




130 


OOCB 


1A 


01 


ERROR 


SEC 




131 


OOCA 


39 






RTS 





133 

ERROR (SI DETECTED 



EOF 



END BEGIN 



TRANSFER ADDRESS FOR FLEX 



LOGO 



LOAD TIL! AMD CO DTIL09 



SHOULD 



L 



5 

6 

7 

6 

9 

10 

11 

12 

13 

14 

15 

16 

17 

16 

19 

20 
21 
22 
23 
24 
2S 
26 
27 
28 
29 



LOGO . CHD 

THIS UTILITY ALLOWS LOADING A FILE TO AN OFFSET MEMORY 
LOCATION FOR USE WITH POSITION INDEPENDENT CODE 
TO LOAD A UTILITY IN A PLACE OTHER THAN IN THE 
UTILITY (SC100) AREA IF IT CONFLICTS WITH A PROGRAM 
TO BE OPERATED ON BY IT. SUCH POSITION INDEPENDENT 
PROGRAMS SHOULD BE ASSEMBLED WITH ORG $0 SO THAT THE 
OFFSET SPECIFIED IS THE LOAD ADDRESS AND SHOULD HAVE THE 
EXTENSION .PIC. ONLY FILES WITH THIS EXTENSION WILL 
LOAD AND GO BY USING THIS UTILITY. 

BY CONVENTION, ALL SUCH POSITION INDEPENDENT PROGRAMS 

HAVE THE FIRST ADDRESS AS ENTRY POINT. IT MAY BE DIRECT 
OR BE A BRANCH OR JUMP TO ANOTHER START LOCATION. 



BY RON ANDERSON 

3540 STURBRIDGE CT 
ANN ARBOR MI 46105 
313 995-1636 
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* COKHAND FORMAT: LOGO, 


FILENAME, LOAD 


A0DR.PARAM1, 


PARAM2 


PARAM3 










32 








* PARAHS AS REQUIRED BY 


THE UTILITY FILE. 


34 








* SYSTEM EQUATES 




36 






CD03 


WARMS 


EQU 


SCD03 


HARMSTART FOR DOS 


37 






C840 


FCB 


EQU 


SC840 


SYSTEM FCB 


36 






CD42 


GETHEX 


EQU 


SCD42 


GET 1-4 DIGIT HEX NO. IN X 


39 






0406 


FMS 


EQU 


$0406 


FILE MANAGEMENT SYSTEM 


40 






CC1B 


OFFSET 


EQU 


SCC1B 


HEX OFFSET ADDED TO ]<OAD ADDRESS 


41 






CCOB 


SYSDRV 


EQU 


SCCOB 


SYSTEM DRIVE NUMBER 


42 






C02D 


GETFIL 


EQU 


SCD2D 


FLEX GET FILE NAME FROM COMMAND LINE 


43 






CD3F 


RPTERR 


EQU 


SC03F 


FLEX REPORT ERROR ROUTINE FOR FILE 


ERRORS 
















44 






0403 


FMSCLS 


EQU 


S0403 


FLEX CLOSE ALL FILES ROUTINE FOR 


ERROR 
















45 






C030 


LOAD 


EQU 


SCD30 


FLEX BINARY FILE LOAD ROUTINE 


46 








• 








47 


C100 








ORG 


SC100 


NORMAL UTILITY 


49 


C100 


20 


01 


START 


BRA 


BEGIN 




50 


C102 


01 




VER 


FCB 


1 


VERSION NUMBER OF UTILITY 


51 


C103 


8E 


C840 


BEGIN 


LDX 


IFCB 




52 


C106 


B0 


CD20 




JSR 


GETFIL 


GET THE FILENAME 


53 


C109 


B6 


CCOB 




LDAA 


SYSDRV 




54 


C10C 


A7 


03 




STAA 


3.X 


SET DRIVE TO SYSTEM 


55 


C10E 


8E 


C840 




LDX 


♦ FCB 




56 


cm 


86 


50 




LDAA 


*'P 




57 


C113 


A7 


OC 




STAA 


12, X 




56 


C115 


86 


49 




LDAA 


I'l 




59 


cm 


A7 


00 




STAA 


13, X 




60 


C119 


86 


43 




LDAA 


I'C 




61 


CUB 


AT 


OE 




STAA 


14, X 


EXT .PIC FOR POSITION INDEPENDENT 


CODE 
















62 


CUD 


86 


01 




LDAA 


11 


OPEN FOR READ CODE 


63 


C11F 


A7 


64 




STAA 


o,x 




64 


C121 


B0 


0406 




JSR 


FMS 




65 


C124 


26 


13 




BNE 


ERROR 




66 


C126 


86 


FF 




LDAA 


tSFF 


SET FILE TO BINARY TYPE 


67 


C128 


A7 


86 3B 




STAA 


59, X 


SPACE COMPRESSION FLAG OFF 


68 


C12B 


B0 


CD42 




JSR 


GETHEX 


GET OFFSET FROM COMMAND LINE 


69 


C12E 


BF 


CC1B 




STX 


OFFSET 


PUT IN OFFSET LOCATIONS 


70 


C131 


BD 


CD30 




JSR 


LDAD 




71 


C134 


BE 


CC1B 




LDX 


OFFSET 




72 


C137 


6E 


84 




JMP 


O.X 


JUMP TO FIRST ADDRESS OF PROGRAM 


73 


C139 


BD 


CD3F 


ERROR 


JSR 


RPTERR 




74 


C13C 


BD 


0403 




JSR 


FMSCLS 




75 


C13F 


7E 


CD03 




JMP 


HARMS 




76 










END 


START 




ERROR(S) DETECTED 












EOF 
























FOR THOSE H 


m 
i 


7 


MID l<) KNOW 


68 MICRO 1 
JOURNAL™| 











'68' Micro Journal 



November 86 



15 



Basically OS-9 



1M 



Ron Voigts 

2024 Baldwin Court 

Glcndalc Heights, IL 60139 



RAM ON WITH MORE RAM! 

Some years back at the lab, where 1 work, we were 
using an LS1-1 1 computer on a 1 6 bit bus. The machine 
was rated at 64 K bytes. It works out to 32 K words of 
memory, keeping in mind there is 8 its per byte and two 
bytes per word. The system required 4 K words for its 
use. Leaving us with a grand total of 28 K words for 
computing. Not much. 1 Wewereabletorunusing 
FORTRAN. Data taking was not impossible, but it we 
could sure use more memoiy. 

The I-SI-I I could be upgraded to more memory. It 
would involve changing a board. A new Micro -P would 
be needed to address the extra memory. So we sent the 
main unit back to California for an upgrade. Weeks 
later it relumed. The boards came wrapped in that 
fancy anti-static cellophane. The invoice boasted 256 
K memory, plus a few other changes. It was ready to be 
tried! 

We plugged it in, turned on the power and booted 
up. Everything looked fine. The familiar prompt came 
up. We checked memory. We still had only 28 K words 
of memory available. We quickly made a call to the 
California. Now it was 10 AM, here in Illinois. That 
made it 8 AM on the West Coast. The only person we 
could find to talk to was the janitor. He was friendly 
enough, but did not know much about computers. An 
hour and a half later, we had an engineer on the 
phone. 

Our problem was the system. We had the memory, 
but couldn't use it. Our system was capable of 
addressing only the 32 K words. We had 126 K words, 
but could not access it. We were running a "real time" 
data aquisition. We would have to change to a 
multi-user/multi-tasking system to use all the memory. 
But, our data had to be taken in a "real time" 
environment. A time sharing system would mean the 
loss of valuable data at some critical moment. ( By the 
way, at some later time, I will tell the you about an 
attempt to take "real time" data on a time sharing 
system. I believe, there are users still waiting there 
tum at a terminal. But that is another story.) 



1 found a talented individual in our computer 
department who had experience with the real time 
system and using the available memory. He 
recommended a program called VM, which was short 
for virtual memory. As it turned out a more 
appropriate name would be virtual disk. The device 
handler took the unused portion of the memory and 
treated it as another disk drive on the system. What 
appeared to be a marginal solution to our problem, 
turned out to be a great aid. We could use the virtual 
disk as the system disk, so system stuff loaded 
incredibly faster. We could compile faster. And during 
data taking, files could be rapidly created and 
maintained. Later, after data taking, the files could 
be down loaded to a real disk. 

last month I very briefly mentioned that I ran off a 
Ram Disk. This is my virtual disk and it contains 512K 
RAM. It is from D.P. Johnson. You can check out the 
advertisement in the 68' Mf. It looks like a disk drive 
on the system. I get 2,048 sectors of fast virtual disk 
space . I load all of my commands onto it. I load 
compilers like C or Pascal. I load my files. And I still 
have more room! After entering CHD /R/CMDS, I can 
enter commands and they execute almost instantly! I 
run the C compiler and can get a program about the size 
of the ones I run in the column to compile in a minute or 
two. Pascal compiles just about as fast- 

The device descriptor 1 use is /R and the driver is 
CCRD. Using SFORMAT supplied with the software, 
the RAM Disk is formatted as 64 tracks, double sided 
with 16 sectors per track. That yields 2048 sectors of 
usable, super fast "disk". D.P. Johnson also includes 
descriptors to make the RAM disk look like a single or 
double sided drive, 35 or 40 tracks. This lets BACKUP 
work, since it looks for identical formatted disks. RAM 
DISK is made for the color computer. You can check the 
advertisement, elsewhere in the 68' MJ. 

South East Media's carries OS-9 VDISKfor Level 1. 
77iis package lets you use the extended memory of a 
SWTPC or C/M/X CPU card for a virtual disk. I am not 
totally familiar with it. But, if you are at all 
interested give them a call. I am sure they would be 
glad to help. 
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LOOKING THROUGH THE FOREST 
I just finished a review for a neat, ISAM like filing 
system called BTREE, from Applied Computer 
Technology, Their system keeps records in a sequential 
file. A separate key file is kept. The key file uses a 
balanced tree structure for keeping track of keys and 
the pointers to record in the record file. On the 
average a search through a sequential file takes n/2 
comparisons, where n is the file's record size. For 1000 
items, an average of 500 comparisons would be needed. 
If the keys of the record file were kept in a balanced 
key structure, the number of comparisons would be 
log(n). For our 100 item file, we need an average of 3 
comparisons! This is considerably much faster and 
more efficient. Hence, the advantage of a binary key 
file is speed. 

The concept of trees in not a new one. Anyone who 
has seen a family tree is familiar with the process. 
There are some basics to know. All trees have some 
beginning. The first father, it you wish. And to be a 
father, there must be a son or two. Trees in the 
computer world are limited to two sons. Usually they 
are referred to as left and right son, although they 
could be identified by other designations, like elder 
and younger, true and false, yes and no and so forth. 
Across the lineage of different family members, we can 
talk of cousins, uncles and grandparents. Many times 
these references become a little contrived. Let's look at 
a simple example, using a few integers. 

14 
/ \ 

9 17 

/ \ / \ 

7 12 16 22 
/ \ \ 

4 8 28 

This simple tree consist of 10 integers. The first or 
main father is 14. It has two sons. The left son is 9 and 
the right is 17. The number 9 has two sons, its left son 
is 7 and the right is 1 2. If you haven't noticed, all left 
sons are less than there father and all right sons are 
greater. Ihe numbers 4, 8, 12, 16, and 28 have no sons. 
What if the number 25 were added to our family tree? 
It would become the left son of 28. 25 would be left of 
14, 17, and 22. At 28 it would go left. At the end of the 
lineage, it becomes a left son to 28. 

If you don't like the family tree comparison, 
consider the actual tree. You start with a root. In our 
case, it is the number 14. It has two branches. They are 
9 and 17. 9 has one branch. It is 7. The number 12 is a 
leaf of 9, since it has no branches. So, any element 
leading to another is a branch. And elements having no 
branches are leafs. Collectively, the entire structure 
could be called a forest. 



To get the most efficiency out of the binary tree, it 
must remain balanced. A balanced tree requires that 
the length of the left and right branches of an element 
be no more that +/- 1 in length. Let us say we wanted to 
add the number 30 to tree. The new structure would 
appear: 

14 

/ \ 

9 17 

/ \ / \ 

7 12 16 22 
/ \ \ 

4 8 28 

\ 
30 

Notice, we are not balanced from 17 on. Its left 
branch is 1 long while the right is three! This can be 
corrected with a little pruning. The right side is 
rotated so that 22 is connected to 14 and 17 is the left 
branch of 22. The resulting tree would appear: 

14 

/ \ 

9 22 

/ \ / \ 

7 12 17 28 
/ \ / \ 

4 8 16 30 

Now the left and right branches of element 22 are 
the same size. For elements 17 and 28, the left and 
right differ by only 1. So our tree is balanced again. 
Now searching through the tree can be done efficiently 
again. 

FORESTS OF YOUR OWN 

This months program shows a simple example of 
putting integers into a tree structure in ascending order, 
It inputs numbers from the keyboard and places them in 
the tree structure. A zero terminates the input. Then, 
the tree is traversed inorder. Every element is visited 
and printed the result is the tree's value printed in the 
order they were stored. The entire program gives a 
very basic tree type structure and how to store values in 
ascending order. The program can be modified to 
include more complex record types. I chose to use the 
integer, because of its simplicity. 

The basics are that a pointer, NDITR, is created to 
NDTYPE that have some type of information. In our 
case the information is an integer. But it can be 
anything you desire. Each record also includes a left 
and right pointer to the next branch of the tree. Only 
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three variables are initialized to 'NDPrR. All other 
records are strung together with the left and right 
pointers. It is crucial in a system like this to maintain 
the integrity of the system. 

The function GETND uses Pascal's NEW statement 
to get a variable of the type NDPTR from Pascal's 
heap memory. This is a location where dynamic 
variables can be created. This differs Pascal from 
other languages. In Basic09 and C, variables are 
pre-declared. However, Pascal can supply variables 
referenced by a pointer to some type of variable. 

PUTLEFT and PUTRIGHT get the information into 
a branch of the tree. They make certain that some left 
or right pointer is pointing to the new branch that was 
just created. The routine MAKETREE uses GETND to 
get a new record. It places the actual info' into the 
record and adjust the left and right pointers to NIL. 

LISTING 

{ Progrta treae 
By Hod Voigta 
Date 20-JUL-86 

Compiler Hiorovare Paeoal Capillar 
To ooapil* paeoal <treee 
To run pasoaln poodef 

Thie ia a little program to look at traa 
etruoturee Id ueiog intgare | 

program treae( input, output ). 

type odptr - "ndtype. 
odtype - raoord 

info integer, 

left odptr. 

right odptr 
and; 

var p. q. tree odptr; 
number integer; 

( Gat a node frofl the paeoal heap ) 
fuootioo getnd odptr; 
var p: odptr; 
begin 

oa»(p); 

gatod -p 
end. { of fuootion gatod ( 

( Create a real node in the traa } 
fuootioo mke.ree x integer) odptr; 
var p odptr. 
begin 

p ^jetod 

p* lofo -x, 

p" left soil, 

p' right -oil, 

maketree -p 
end. ( of fuootioo maketree | 

( Put a node into a left hraooh ) 
procedure put left {p odptr. x integer). 
var q odptr. 
begin 

q -maketrea(x). 

p" left «q 
and. ( of prooadura pit left ) 

( Put a ooda into the right hraooh \ 



The main program inputs integers. It searches the 
tree for the correct location of the new piece of 
information. It uses PUTLEFT and PUTRIGHT to insert 
newly acquired information into the tree structure. An 
inorder traversal is then done to demonstrate the tree's 
structure. The routine INORDER always travels left. 
When it can't go any more, it backs out, printing what 
it can. It goes right, until a left traversal is again 
possible. This continues until the entire tree is 
traversed. The result is to cover the entire tree 
structure. 

This program should give a fairly good idea how 
tree structures work. Trees can be created in Basic09 
and C language as well. As long as you can create the 
proper data structures, you can create tree structured 
files. 

That's it for now. Until next time, have a good 
month! 

prooadura putrightfp odptr. x integer); 

var q odptr; 

begin 

q ^ketree(x) ; 
p* right -q 
end; ( of prooadura put left ) 
( Traverse the traa ioordar } 
prooadura inorder (p odptr). 
begin 

if pooil then 
vith p* do 
begin 

ioordar (left ). 
eriteloj info) , 
inorder ( right ) 
end 
and; 

begin { of no id } 
read( number) ; 
traa "naketree(nuaber) . 
vhila (nuaberoO) do 
begin 

raad(oumber), 

q-tree; 

p -traa; 

vhila ((oumberop* lofo) aod (qooil)) do 

begin 

p -q; 

if number<p* iofo theo 

q -p* left 
alee 

q -p" right 
aod. 
if nuaber-p" iofo theo 

»nteln(number, ' le a duplicate ) 
alea 

if number<p~ info thao 

put left (p. Dumber) 
elae 

outright (p. Dumber) 
aod. 

vnteln( ' This ia an ioordar travareal '); 
ioordar (tree). 



aod { of maio ) 
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Computer Systems Consultants, Inc. 
1454 Ut la Lane. N. W. 
Conyers, GA 30207 
404483-4570/1717 



INTRODUCTION 

This chapter continues the discussion of the 
proposed ANSI C standard and the discussion of 
common problem areas in the use of the C 
language and its libraries. 

PROPOSED ANSI C STANDARD 

Prototyping is a feature of the proposed standard 
found in very few current implementations. Its 
use is optional, but its advantages are so clear that 
it may be made mandatory in future standards. 

Prototyping is the declaration of a function, 
complete with the number and type of the 
function's parameters. For example, the library 
function fwrite is defined as follows: 

int fwrite(s, I, n, fd) 

char*s; 

int l,n; 

FILE *fd; 

I 



) 



Although it is normally unnecessary, fwrite 
could be declared as follows: 

int fwrite(); 

However, with piototyping, fwrite could be 
pre-declared as follows: 

int fwrite(char *, int, int, FILE *); 

which provides the number and type of the 
parameters of fwrite. 



This has the obvious advantage of automatically 
giving better documentation of the expected 
function call format to the person writing or 
maintaining the piogiam. It also has the advantage 
of providing long-needed information to 

conforming compilers to allow them to flag 
function calls with an incorrect number of 
parameters or incompatible parameter types or to 
automatically coerce parameter types in the 
function call to those expected by the function 
definition. 

For example, the following statement containing 
fwrite: 

int fwrite(char *, int, int, FILE *); 

chare; 

FILE *file; 



f (!fwrite(string, file)) 



I 



} 



contains a logical error in that it has two, not 
four parameters. Currently, most C compilers do 
not flag this situation, although the lint program 
can catch it. 

For another example, the following statement 
containing fwrite: 

int fwrite(char *, int, int, FILE *); 

chare; 

FILE *file; 
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if (!fwrite(c, 1, 1. file)) 
( 



) 



contains a logical error in that the first parameter 
of f write must be a pointer to type char, not of 
type char itself. Again, most cunent C compilers 
cannot detect this error. 

For still another example, the following 
statement containing fwrite: 

int fwrite(char *, int. int, FILE *); 
chare [25 6]; 
long n = 255L; 
FILE *file; 



if (!fwiite(c, 1, n, file)) 

( 



) 



contains a logical error (if prototyping is not 
used) in that the third parameter of fwrite must be 
of type int. If prototyping is used, the third 
parameter is automatically coerced to type int from 
type long. Most current C compilers will not 
automatically perfoiTn the coercion. 

Prototyping provides conforming C compilers 
with several other means of assisting the 
programmer in ensuring that functions are coded 
properly. The prototype must match the function 
header in number and type of arguments exactly. 
Function parameters may not be redefined in the 
body of the function. 

For example, the following funcdon header for 
fwrite: 

int fwrite(char *, int, int, FILE *); 



int fwrite(s, n, 1, File) 
char s; 
int n, 1; 
FILE *file; 

( 
long 1; 



would be incorrect since the first parameter 
should be declared as type pointer to char, not of 
type char. The function body declaration is also 
incorrect since it conflicts with the definition in the 
function header. Some compilers may disallow 
any redeclaration, not only a conflicting 
redefinition, of a function parameter. 

Prototyping also provides an alternate means of 
specifying function headers, using similar format 
and syntax to the prototype. 

For example, the function header for fwrite 
could be coded as follows: 

int fwrite(char *s, int n, 

int 1. FILE *file) 
( 



) 



Trigraphs are specified in the proposed standard 
to extend the ASCII character set in cases in which 
the character set is restricted by hardware or other 
requirements. Examples of such restriction are 
some implementations of Videotex! and in 
European versions of the ASCII character set in 
which local characters replace characters required 
by the C language syntax. 

The currently-defined trigraphs are as follows: 

??= -> # 
??< -> ( 
??> -> ) 
??( -> [ 
??) -> ] 
??/ -> \ 
??' -> A 
??! -> I 
??- -> - 

Trigraphs are recognized at compile time by 
conforming C compilers. They are not recognized 
at run time in input data nor at compile time in 
quoted string literals. 

Alphanumeric, octal, and hexadecimal escape 
codes, all introduced with a reverse slash, may be 
used to enter these characters and any others in 
some input data and in all quoted string literals. 
The proposed standard introduces several new 
methods of entering such escape codes. 
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Whereas only octal escape codes were allowed 
in quoted strings by K&R, the proposed standard 
also allows hexadecimal escape codes. Octal 
escape codes are of the form Sddd, where ddd 
represents a valid sequence of one to three octal 
digits (0-7). The first digit after \ need not be a 
zero. Hexadecimal escape codes are of the form 
\xddd, where ddd represents a valid sequence of 
one to three hexadecimal digits (0-9,a-f,A-F). The 
resulting value must not exceed the maximum 
value which may be contained in an unsigned char 
type, which is implementation-dependent. 

The list of alphanumeric escape codes in the 
proposed standard is as follows: 

Va produces an alert indication, 

such as a beep or a screen flash 
\b moves cursor or print head one 

location before current location 
\f moves cursor or print head to the 

start of the next logical page 
\n moves cursor or print head to the 

start of the next logical line 
\r moves cursor or print head to the 

start of the current logical line 
\t moves cursor or print head to the 

next logical horizontal tab stop 
\v moves cursor or print head to the 

next logical vertical tab stop 
V produces one single quote character 
\" produces one double quote character 
\? produces one question mark character 
\\ produces one reverse slash 

If a reverse slash is followed by a character not 
in the list above and not introducing an octal or 
hexadecimal constant, the results are undefined in 
the proposed standard. Most conforming 
compilers will probably default to the value of the 
escaped character, for compatibility with current 
implementations. 

A conforming C compiler must provide a file 
named limits h containing the numerical and 
logical limits on the implementation. If the limits 
on the translation-time implementation vary from 
the limits on the run-time implementation, the 
stricter set of limits must be provided. The 
translation limits are normally used to determine 
some of the characteristics for a compiler when a 
program is being ported to or written for it. The 
integral and floating limits may be used for this 
purpose, but they also may be used to make 
conforming programs more portable across 
conforming implementations. 



The translation limits and common values for 
them are as follows: 

STATEMENTS.NEST 15 

maximum nesting level for conditional and 
iterative structures 

CONDlTIONAL_COMPILES_NEST 6 

maximum nesting level for conditional 
compilation 

DECL_TYPE_MODIFIERS 6 

maximum number of declarators modifying a 
basic declaration type 

PARENS_NEST 127 

maximum number of declarators modifying a 
basic declaration type 

INTERNAL_NAME_LENGTH 31 

maximum number of significant characters in an 
internal identifier 

EXTERNAL_NAME_LENGTH 6 

maximum number of significant characters in an 
external identifier 

CASES_IN_EXTERNAL_NAMES 1 

maximum number of alphabetic cases in an 
external identifier 

INTERN_NAMES 1024 

maximum number of internal identifiers in one 
source file 

EXTERN_NAMES511 

maximum number of external identifiers in one 
source file 

MACRO_NAMES 1024 

maximum number of macro identifiers in one 
source file 

CALL_PARAMS 31 

maximum number of parameters in one function 

call 
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MACRCLPARAMS31 

maximum number of parameters in one macro 
call 

SOURCE_LINE_LENGTH 509 

maximum number of characters in one source 

line 

INCLUDE_FILES_NEST 4 

maximum number of nesting levels for included 
source files 

SWITCH.CASES 255 

maximum number of case labels in one switch 
structure 



The integral type limits and common values for 
them are as follows: 



CHAR.BIT 8 

maximum number of bits for smallest object 
(char) 

CHAR.MAX 127 

maximum value of object of type char 

CHAR_MIN 

minimum value of object of type char 

SCHAR_MAX+127 

maximum value of object of type signed char 

SCHAR_MIN-127 

minimum value of object of type signed char 

UCHAR.MAX 255 

maximum value of object of type unsigned char 

SHRT_MAX +32767 

maximum value of object of type short 

SHRT.MIN -32767 

minimum value of object of type short 



USHRT_MAX 65535 

maximum value of object of type unsigned short 

INT.MAX +32767 

maximum value of object of type int 

INT.MIN -32767 

minimum value of object of type int 

UINT.MAX 65535 

maximum value of object of type unsigned int 
LONG.MAX +2147483647 

maximum value of object of type long 

LONG_MEM -2147483647 

minimum value of object of type long 

ULONG.MAX 4294967295 

maximum value of object of type unsigned long 

The floating type characteristics and common 
values for them are as follows: 

FLT_RADIX 2 

radix of floating-point exponent representation 

FLT_ROUNDS 

floating-point addition rounds (1) or chops (0) 

FLT_MAX_EXPONENT +38 

maximum exponent power of 10 that may be 
represented 

FLT_MIN_EXPONENT -38 

minimum exponent power of 10 that may be 
represented 

FLT_DIG 6 

maximum number of decimal digits of 
floating-point precision 

Other restrictions and characteristics of 
conforming C compilers which are not represented 
in limits.h include the following: 
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External identifiers beginning with an 
underscore and all identifiers beginning with two 
underscores are reserved for the implementation 
and should not normally be used within a 
program. 

No order or structure of storage assignment by 
subsequent calls to the library functions malice, 
calloc, and realloc may be assumed. 

Rules for writing file names and command lines 
acceptable to the execution environment are 
implementation-defined. 

Certain macro names may be predefined by the 
user or by the implementation when the translator 
is invoked. 

Macro names conflicting with library function 
names have precedence over the library function 
names in the source file in which they appear. 

C PROBLEM AREAS 

Funcdon definitions and calls are one of the 
weaker points of most current C implementations. 
Few compilers check the number and type of 
function parameters between the funcdon header 
and the function call. 

The prototyping of the proposed standard 
addresses this problem, as was described in the 
preceding section of this chapter. The lint program 
available under UNIX and certain other 
implementations also addresses this problem. 

There are a few tricks which may be useful in 
avoiding this problem on current implementations 
without lint and without prototyping. For 
example, fwrite could be pre-declared as follows: 



int fwrite(/* char *, 
int. FILE * */); 



int, 



which documents the number and type of the 
parameters of fwrite. Although the C compiler will 
not check the number and type of parameters, this 
type of documentation will assist the user in 
debugging and modifying C programs until 
prototyping arrives. 

C PROBLEM 

Following are two short C functions which 
malfunction, as shown in the previous chapter. 

This function seems to work correctly itself, but 
sometimes causes the system to crash after the 
function has been called. 



#include <stdio.h> 

char ^password; 

main() 
{ 



if (getpasswd(password)) 



} 



int getpasswd(password) 
char *password; 

{ 

printf("Enter password: "); 

return getline(password, 16); 
} 



The problem is with the original declaration of 
password. Since it was declared as a pointer of type 
char, not as an array of type char, no space was 
allocated for it. Thus, getline would input up to 16 
characters into wherever the pointer was pointing. 

This function formats a string for subsequent use, 
but the string usually contains garbage, rather than the 
correct contents. 

main() 

{ 
char *form(); 



printf("%s\n",form(100)); 



} 

char *fonn(value) 
int value; 

{ 
charstring[256]; 



sprintf(string, "The value is %d", value); 
return string; 



} 



The char array into which the sprintf function 
places its value is local in scope to the form function. 
1 nus, although the string is formatted correctly and its 
address is returned properly, its contents are promptly 
trashed whenever the form function is exited. The 
variable string may be made static or global to correct 
the problem. 
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Following is this month's example C program; it 
decodes a dump of a binary file into the original binary 
file. This might be useful when connecting two 
dissimilar systems with which no common binary 
modem protocol is available. 

#include <stdio.h> 

#define outbinary "wb" I* output binary 
mode */ 

main(argc, argv) 
int argc; 
char *argv[]; 

{ 
char *p, string[256]; 
intc.i.j.k; 
FILE*in,*out; 

if (argc < 3) 



FOR THOSE WHO 



{ 

putsfusage: undump infile outfile"); 

puts(" converts dump files to binary."); 
puts(" input format is as follows:"); 
puts(" xxxx xx xx ... xx"); 
puts(" where xxxx is address"); 
puts(" and xx ... xx is data"); 
exit(1); 

} 
if(!(in«fopen(argv[1],"r"))) 

{ 

puts("Can't open "); 
puts(argv[1]); 
putcOn'. stdout); 
exit(1); 

} 

if (l(out m fopen(argv[2], outbinary))) 

{ 

puts("Can't open "); 

puts(argv[2]); 

putc(*\n'. stdout); 

exit(1); 

) 

while (fgets(string, 256. in)) 

{ 

for (p = string, j = c = k = 0; 

(j < 4) && (!k); ++p, ++j) 



{ 



if ((c = *p) <= 0x20) 
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++k; 
if ((c >« '0') && (c <= '9')) 

c-'O'; 
else 
if ((c >- 'A') && (c <= "F)) 

c-='A-10; 
else 
if ((c >= 'a') && (c <= T )) 

c-='a'- 10; 
else 

++k; 

} 

if(k) 

continue; 
for (p = string + 4, j = 0; *p; ++p) 



{ 



if ((c = *p) <= 0x20) 

continue; 
if ((c >= '0') && (c <= "9')) 

c -= '0'; 
else 
if ((c >= 'A') && (c <= "F)) 

C--W-10; 
else 
if ((c >= 'a') && (c <= T JJ 

c-='a'-10; 
else 

continue; 
if(j) 

{ 

putc((j « 4) | c, out); 

i = o; 

} 

else 
j = c | OxfO; 

} 

putc((j « 4), out); 

} 
fclose(in); 

fclose(out); 

exit(0); 
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Back in the good old days 
our worst fears, which were well 
founded, was that something 
would go wrong and all would be 
lost. 

Usually, Murphy struck often. 
And when he did, he sure knew 
how to bust you in the most 
painful way. It seemed that 
whatever the problem was, there 
was no fix! We sure fiad fun in 
those days. 

1 can remember leaving my 
4K system on for weeks at a 
time, because there were no 
disks, no tapes, no, not even 
paper to back up to. If it bombed, 
which was quite often, you just 
punched it all in again, with a hex 
keyboard. Which was certainly a 
better deal than punching it in bit 
by bit as some others were doing. 
We had it good, a whole nibble at 
atime. 

Then came the times of 
invention. First there was the 
ASR-33 teletype with a paper 
tape punch. The best percentage 
of accuracy I was ever able to get 
out of those I owned, was about 
88%, but that was certainly 
acceptable in those days. Then 
SWTPC came out with the 
AC-30 dual tape system. Until 
the JPC and PERCOM tape 
systems came along (months 
later) that was the best going. 
Slow at 300 baud but 3 times 
faster than the paper tape and 
much more dependable. Over 



99% in most cases. / could load 
8K BASIC in about 5 minutes, if 
memory serves me right. Now 
that was a winner! And it 
checksummed o.k. over 90% of 
the time. That was progress! 

Later we began to see articles 
about others adapting 9 track disk 
units and other such monsters to 
our expanded (now up to 16K) 
micro systems. About then 
Shugart dropped some hints 
about something called a 'floppy 
disk'. Sounded great, but seemed 
too far off and too expensive for 
the likes of us folks. 

Of course, in due time we all 
had floppies and that seemed to 
be all we would ever need. 
Right? 

Well, not quite. Floppies 
started to come in all sizes and 
strengths. Just like laundry soap. 
Got so that a person couldn't 
rightly decide what was best. 
Single sided, single density, 
double sided, double density, 35, 
40 or 80 tracks.. .who knew, 
what was coming next. Later the 
3.5 inch jobs arrived. More 
confusion. Then the mess started 
all over again - Winchester 
technology... 

Now, the problem really 
wasn't the new technology. The 
problem was that we were not 
prepared to properly use and 
maintain the newer and more 
powerful devices. 



Today the problem still 
remains, to a degree. Especially 
with the advent of the super 
micro 68020 from Motorola. 
(Boy, those guys seem to always 
be starting something!). Now if 
your system goes belly-up, who 
is at fault? The CPU, memory, 
ROM, operator or could it be the 
disk drives? 

Today 68020 systems are the 
most dependable of any systems I 
have ever worked with. The 
systems using these devices, for 
the most part, are practically 
bullet proof. Even the software 
manufacturers arc getting better. 

The curve for the 68020 has 
been far more rapid than it ever 
was for either the 6800 or the 
6809. The software is coming 
along lightyears better than some 
of the stuff we had back when. 
The one dip in the curve has been 
diagnostic software. Yet, that 
should have been among the very 
first. 

If your system goes down, 

and you have one of those with 
the Motorola 020 Bug, you are in 
luck, it can do an excellent job on 
everything but the external stuff 
(it can even give you some info 
about external devices, but no 
repair). Mainly your disk drives. 
And if your disk drive, or more 
important, the media is at 
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fault.. .what? Well, about time, 
along comes a new software 
offering called simply Disk 
Repair Utility. Or even more 
simply, as the book says, 
REPAIR. 

If you have ever tried to 
salvage a blown disk, you know 
what a despair that can be! 
Especially if it is a hard disk! One 
small bit gone astray and it seems 
like doomsday. Even more 
important is the simple fact that 
on the whole, those of us using 
the 68020 systems have more at 
stake with these systems than 
those of yesteryear. 

Repair is a piece of software 
that should be available to 
everyone who has anything of 
value on disks, and who are 
running OS-9 68K. If I were to 
be restricted to just one repair 
utility, Repair would be my first 
choice. That is how much we 
value our disk data. 

Repair is simple to use. It is 
designed to facilitate the repair 
and file recovery from disks, of 
all types, that have lost their way. 
Mainly those that have been 
accidently deleted or have a sector 
or two that cannot be read. 

Repair is simple to install and 
use. The CRT can be any 80X24 
display. 

Suppose you have a problem 
with /DO. The procedure would 
be: 

$ repair /d0 

After the banner is printed you 
are prompted to type h for HELP. 
Fact is, you can't go anywhere in 
the pro gram without being routed 
through HELP. No getting lost 
here. 



HELP has the following 
options, all are self explanatory: 

h - help 

o - display disk organization 

d - display sector 

w - write sector 

r - read sector 

c - change byte in sector 

p - get previous sector 

n - get next sector 

x - exit program 

e - change drive 

b - change entire sector 

$ - shell command 

O reads sector zero and 
displays the OS-9 organization 
map. 

R reads a sector. The current 
sector number is displayed as 
well as a hex and ASCII screen 
dump, very much as would be 
displayed from the 'dump' utility 
of OS-9. 

Now say you had a problem 
with sector $01, byte $AF, you 
would read it into a special 
buffer, by using the 'r' 
command, sector $01. After you 
get the buffer read then, by using 
the 'c' command (for change 
byte) you are prompted for the 
specific byte, by entering the byte 
address, in our case $AF, you 
would simply enter AF. Next you 
would enter the new byte, in hex. 
Now use the 'd' command to 
display the buffer to make sure 
your change was properly made. 
At this time the buffer only is 
changed, nothing on the disk. To 
get the change back onto the disk 
you will use the 'w' to write the 
buffer out to the disk with the 
new changes. Simple. 

By using the other commands 
you can step through the disk and 
repair to your hearts content. 



The 'b' command has some 
need of explanation. This 
command allows you to write any 
single hex character to the entire 
buffer, in one swoop. Suppose 
you wanted to zero the buffer. 

Well, just use the 'b' command 
and type in zero and it will fill the 
entire buffer with zeros. 

One very important feature is 
the exchange drive command. By 
being able to read and write also 
to another drive. The power is 
that you can read from one and 
write to the other. Sometimes this 
is the only way a disk can be 
completely salvaged. 

The '$' and 'x' commands 
should pose no problem to the 
average user. 

All in all, this is a tool that 
every serious 68020 user should 
have. It can literally save its price 
a hundred times over, with just 
one power-out glitch, especially 
if your disk was in write mode, 
when the lights flickered, 'nough 
said? 

For more information, contact: 

Specialty 

Electronics, Inc. 

909 N. Cleveland Street 

Enid, OK 73703 

405 233-1632 



Price $79.95 



EOF 
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Sometime bock, when the OS-9 Bulletin board 
was located a Harper College in Palatine. Illinois. I 
was paging through the messages. There was 
one from on OS-9 user, who was looking for on 
ISAM filing system, ISAM Is short for Indexed 
Sequential Access Method. Alas, I could not help 
him. Now the bulletin board gone. But the good 
news is there Is on ISAM like system available. Let 
me tell you about It. 

It is BTREE from Applied Computer Technolo gy, 
(nc. Using Boslc09. a programmer con maintain 
and create "ISAM files". Records con be 
referenced by on alphanumeric key. instead of 
their relative position In the file. This set of routines 
con be used by both Level I and Level II systems. 
The package Includes: 

Subordinate Procedures: 

BTree - File handler 
Btreejnlt - Initializes a key file 
InltFlles - Initializes key file and data file 
NewRec - Allocate space for new data 
record 

DelRec - Delete a data record 
Lock - Lock entire file 
Unlock - Unlock entire file 

Stand-Alone Programs: 

ExpandRec - Expand existing record size 
BTreeJest - Test file handler 
BTree_Prlnt- Print Tree blocks 

Example Programs: 



BTxl 
BTx2 
BTx3 
BTx4 



- Salesman fUe maintenance 

- Customer file maintenance 

- Invoice file maintenance 

- Customer inquiry 



Data Files: 

SIsmnRecs - Salesman Data File 
SIsmnKeys - Salesman Key File 
CustRecs - Customer Data File 
CustKeys - Customer Key File 
InvRecs - Invoice Data File 
InvKeys - Invoice Key File 



The Subordinate Procedures ore routines that 
con be called from a Bosic09 program to create 
and maintain the file system. The Stand-Alone 
Programs con be used to examine, test and 
change the file's structure. The lost two 
categories. Examples and their Data Files, show 
ways to use the system. 

The subordinate Procedures are what you use 
for your filing system. BTREE Is the main one. With It 
keys con be read or written to the file based on a 
key. Also, it will return the previous or next key. And 
It will delete a key. The routine returns a pointer in 
the file where the record is located. Using Basic09's 
GET and PUT routine, coupled with SEEK, the 
records con be read or replaced. Adding or 
deleting a record uses the procedures NewRec 
and DeiRec. With pointers returned by BTree, 
records con be quickly inserted and removed 
from the data flle. 

For creating new files there ore InitFiles and 
BTreeJnlt. InitFiles is a procedure that con be 
called from the main program when creating a 
new data file and key file. A technique would be to 
to attempt to open a fie. If on error #216 (No Such 
Flle) is returned, then InitFiles con be employed. 
Should the data file already exist and another key 
flle Is needed, then BTreeJnit con be used. It will 
Initialize new key file. 



FOR THOSE WHO 
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Two other subroutines are supplied. They ore 
Lock and Unlock. These are used to lock and 
unlock the files you are currently accessing. For 
Level II users, this prevents the tile from being used 
by someone else on the system. For Level I. these 
are not necessary. In fact, the lines af cade in the 
source that reference calls to Lock and Unlock can 
be removed . Alternately, they can be replaced 
by dummy routines. I created two new assembly 
language subroutines. The main body of each 
was: 



ckb 

rts 



Then, when Lock and Unlock are called they do 
nothing, but return to the calling procedure without 
error. Remember, this is only for Level I users. Also, 
these are the only subprograms written in 
assembly language. The rest of the BTree 
procedures ore written In BosIcO? code. 

The BTree routines come with three 
stand-alone programs. They are useful for 
examining, altering and testing the files. 
ExpandRec is a short procedure that will expand a 
record size. It Inputs the old file and creates a new 
file with larger records. BTree_Test permits you to 
execute the BTree subroutine, specifying the key 
file, option desired and. of course, the key. And 
finally, there Is BTree.Print. It dumps the contents 
of each block In a file. The blocks of the file are 
printed In sequential order, rather then in tree type 
structure. This makes it more difficult to follow, but 
can be useful in looking for a corrupted record. 

Last are the example programs and data files. 
These are very Important. They show how to use 
BTree. The four programs, called BTxl through 
BTx4. toke you into the various ways to use BTree. 
BTxl is a salesman maintenance program. This 
program uses a number for a key to keep a record 
on each salesman. BTx2 Is the Customer File 
Maintenance. It uses two key fields and two data 
files. The salesman files and customer files are 
used. BTx3. the Invoice File Maintenance 
program, uses two fields as the key. the Invoice 
number and customer number. Finally. BTx4. the 
Customer Inquliy. blends the developments of the 
previous programs and adds processing of 
multiple records bosed on a poitlal key. The net 
result Is you get a number of fine examples of how 
to use BTree. 



The manual explains the workings of all the 
procedures and programs fairly well. I caution, this 
material does take careful reading. No real 
examples occur during the explanation of the 
procedures. Rather, they are detailed as to what 
they do. The real learning occurs with the 
examples. They are all listed in the manual. 
Looking through them will explain how to use the 
procedures. All the procedures ore documented 
as to what changes must be mode to 
accommodate your paiticular application. 

As I have previously mentioned, this package 
comes with the source code. In fact. It is 
necessary. The record type and key must be 
changed for your particular file. There are also a 
couple of numbers that must be changed In the 
source code. Comment lines in the source are 
included, indicating where changes should occur. 
If you are familiar with BasJcOv. you will find making 
these changes fairly straight forward. 

Tree stiuctures are on efficient way to store 
data. They speed up hashing procedures. A 
simple search through a list for a particular key 
would take n/2 comparisons. 1000 keys In a file 
would overage 500 comparison for a particular 
key. If the key file is stored in a balanced binary 
tree, the number of comparisons is tog(n) or for 
1000 items, it takes on average of 3 comparisons. 
This is definitely on Improvement in speed. 

If tree structures appeal to you. I suggest 
looking Into BTree from Applied Computer 
Technology, Inc. You can write your own routines. 
if you like. But I really suggest looking into this set of 
Baslc09 routines. Everything is put into a neat 
package with good examples, if you ore a 
Baslc09 programmer looking for a good routines to 
fit your main program, BTree is for you. 

BTREE ROUTINES, Applied Computer 
Technology Inc., 4435 Summer Ave., Memphis, TN 
38134,(901)377-3503 



+++ 
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This leview will come as a surprise 
to some of you. Seldom do you ever 
sec something for the IBM PC 
icviewed in the pages of 68 MICRO 
JOURNAL! Actually this is the first 
time that I can remember. However, it 
is about a CPU that is a member of 
the 68XX family of CPUs. Hie 
68705 XX series. 

These paiticular devices aie still 
much in demand due to their versatility 
of onboard facilities and ease of 
programming for fast turn-around. All 
of us aie well aware of the ease of 
programming throughout the entile 
68XX scries. But some of you do not 
realize the other important aspects of 
these fine CPU devices. 

The CMOS versions of these 
devices arc prefixed MC/47XX) and 
aie serviced by the MCPM-1 as well 
as the NMOS series. 

Tlie MC687XX scries that arc 
programmed by this system are the 
MC68705P3. P5. U3. U5, R3. R5 
and the newer F2 and G2 series. As 
well as the CMOS types mentioned 
above. 

The main features of these CPU 
devices, in addition to those most of 
us are readily familiar with, arc various 
combinations of onboard clock, 
EPROM, bootstrap ROM. I/O. timers 
and DA/AD facilities. Somewhere in 
this series you will probably find one 
to do about any kind of application 
desired of an 8 bit micro. And tfiat is 
the secret of their success and 
longevity. 

What I find most encouraging about 
hardwaie and software of this type is 
that it shores up my contention 
(sometimes feeling like a .Voice in the 
Wilderness, that the 68XX series are a 
long way from being dead! ) Actually 
I believe with the increased availability 
of the CMOS scries of devices, and the 
economy of 8 bitters for many, many 
applications, tlie 68XX series has good 
prospects for the future. 



TEC MCPM-1 



Sure, I like the 16 and 32 bitteis. 
Use and sell 'em, (this is being written 
on a 32 bitter, but an 8 bitter can do it 
just as well). When it all boils down 
to the bottom line, the 8 bitters still 
have a lot going. 1 ne main problem is 
that we seem to always need (he very 
latest, hates I, etc. going. I wonder 
why? 

When I see hardware and software 
such as this, I get my spirits boosted. 
After all 8 bitters paid my room &. 
board for many years. I got no 
complaints! 

HARDWARE 

The TEC MCPM-1 Microcomputer 
Development System is composed of 
a single board computer, development 
software and wall mouniad plug-in 
power supply. Driven by an IBM 
PC/XT/AT. running MS-DOS 
Version 2. 1 or higher. 

And you guessed it, the CPU is a 
68705P3. With its own RAM, ROM 
or EPROM and IAD and clocking 
facilities, it is a complete SBC. 
Limited by design to programming 
other 68705XX series. Presently 
driven only by the IBM PC. in 
REMOTE mode. 

Nothing fancy here, just a solid 8 
bitter doing its job. 

Ine boaid measures 7.75 by 3.9 
inches and has two Textool ZIF (those 
zero insertion kind with the 
release/lock lever, that make insertion 
and removal of those EPROMS a 
snap) programming sockets, one 28 
pins the other 40 pins, one slide type 
mode connol switch, 2 push button 
connol switches. Provisions for 8K of 
RAM or EPROM (RAM wlien in 
REMOIE mode and EPROM when 
used in the LOCAL mode). Also one 
DB25 type RS232 port and live status 
lights. Standard IBM Modem type 
cables work real fine. 



Power is supplied by a wall 
mounted plug-in module that delivers 
12 vac to the syslem. That being the 
solitary power requirement. And the 
system is completely contained, not 
requiring a separate EPROM 
programmer during any stage of the 
operation. 

Also there is a RESET switch for 
those of us who always feel safer 
when it is near by. 

Operation is quite simple. Wlien the 
proper code is loaded, pressing the GO 
button gets the whole operation 
moving and then you just sit there and 
wail for the READY lamp to come 
on. Job finished. In this mode no 
external or host micro need be 
connected to the system. 

When in the REMOIE mode the 
system expects to receive commands 
from a host computer. Indicated by the 
REMOTE light being lit In the 
LOCAL mode the system can be used 
as a production programmer. 

Another of the lamps is a VERIFY 
lamp. When it is lit it signifies that 
one of several events has occurred. 
One, a successful completion of a 
programming operation. Otherwise, it 
indicates thai a successful self test was 
completed. 

SOFTWARE 

First off. I am not going into much 
detail of the IBM PC end of this 
system, mainly because most of you 
do not have one and for those that do. 
and would be interested in using this 
system, you would gain little, as you 
probably know more about that 
particular computer than I do. And the 
thrust of this review is of the 1EC 
MCPM-1 68705XX programmer and 
the supporting software. 
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SPECIAL 



K-BASIC 

K-BASIC under OS-9 and FLEX will compile 
TSC BASIC, XBAS1C and XPC Source Code Files. 




K-BASIC now makes the multitude of TSC XBASIC Software 
available for use under OS-9. Transfer your favorite BASIC 
Programs to OS-9, compile them, Assemble them, and BINGO 
— useable, multi-precision, familiar Software is running under 
favorite Operating System! 
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OS-9AJnIFLEX 
IBM PC fccnU 
MS DOS Network 



- 1995 / $199 / $498 
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£8000 UniFLEX 
Alios Zenli 

UNIX 



SIS9S / 1319 / $798 
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MS DOS 
PC DOS 



-• $595 I $1 19 / $595 



MUSTANG-020™ Users - ask for special discount 
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Sculptor u a Trademark of Micn^omau* Ocvclopmenu Ltd. 
!!! Please Specify Your Operating System & Disk Size !!! 
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U- UniFLEX 
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DISASSEMBLERS 

SUPER SLEUTH from Computer Systems Consultants 
Interactive Disassembler, extremely POWERFUL! Disk File 
Binary/ASCII Examine/Change. Absolute or FULL 
Disassembly. XREF Generator, I -abel "Name Changer", and 
File* or "Standard Isabel Names" for different Operating 
Systems. 

Color Compiler SS.SO Bus (all wl AL. Source) 

CCO (32K Reqd) Obj. Only S49 00 

F, 199.00 ■ CCF. Obj. Only J50.00 U, tlOOOO 

CCF, wiSource S99.00 0. HOI 00 

CCO. Obj. Only SSO.OO 
DYNAMITE* -- Excellent standard "Batch Mode" Disassembler. 
Includes XREF Generator and "Standard Label" Files. 
Special OS-9 options w/ OS-9 Version. 

CCF. Obj. Only SI00.00 . CO. Obj. Only J 59 95 

F. ' " J/00.00 . O, object only SI50M 

V, " ' S300.00 

PROGRAMMING 
LANGUAGES 

PL/9 from Windmsh Micro Systems — By Graham Trott. A 
combination Editor Compiler Debugger. Direct source-io- 
object compilation delivering fast, compact, re-entrant, 
ROM-able, PIC. 8 a\ 16-bit Integers & 6-digil Real 
numbers Tor all real-world problems. Direct control over 
ALL System resource*, including interrupts. Comprehensive 
librety support; simple Machine Code interface: step by step 
tracer for instant debugging. 500* page Manual with 
tutorial guide. 

F. CCF . SI98.00 

PASC from S.B. Media - A Flex9 Compiler with a definite Pascal 
"flavor". Anyone with a bit of Pascal experience should be 
able to begin using PASC to good effect m short order. The 
PASC package comes complete with three sample programs: 
ED (a syntax or structure editor), EDITOR (a simple, public 
domain, screen editor) and CHESS (a simple chess program). 
The PASC package come complete with source (whiten in 
PASC) and documentation. 
FLEX 19S00 

WHIMSICAL from S.E. MEDIA Now support* Real Numbers 
"Structured Piogramming" WITHOUT losing the Spead and 
Control of Assembly Languagel Single-pass Compiler 
features unified, user-defined I/O: produces ROMable Code; 
Procedures and Modules (including pie-compiled Modules); 
many "Types" up to 32 bit Integers, 6 digit Real Numbers, 
unlimited sized Arrays (vectors only); Interrupt handling; 
long Variable Names; Variable Initialization; Include 
directive; Conditional compiling; direct Code insertion; 
control of the Slack Pointer; etc. Run-Time subroutines 
insetted as called during compilation. Normally products 
10% less code than PU9. 
F and CCF - J/95.00 

KANSAS CITY BASIC from S.E. Media ■ Basic for Color 
Computer OS.9 with many new commands and sub-functions 
added. A full implementation of the IP-Tf I IDS-ELSE logic is 
included, allowing nesting to 2SS levels. Strings are 
supported and a subset of the usual siting function* such as 
LEFTS. RIGHTS. MIDS. STRINGS, ete. are included. 
Variables are dynamically allocated. Also included are 
additional features such as Peck and Poke. A must for any 
Color Computer user running OS-9. 
CoCo OS-9 S39.9S 

C Compiler from Wlndrush Micro Systems by James 
McCosh. Full C for FLEX except bit-fields, including an 
Assembler. Requires the TSC Relocating Assembler if user 
desires to implement his own Libraries. 
F and CCF ■ S29SO0 
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C Compiler from Introl - Full C except Doubles and Bit 
Fields, streamlined for the 6809. Reliable Compiler; FAST. 
efficient Code. More UNIX Compatible than most, 
FLEX. CCF. OS-9 (Uvet II ONLY). V - J575.00 
PASCAL Compiler from Lucldata - ISO Based P-Code 
Compiler. Designed especially for Microcomputer Systems. 
Allows linkage to Assembler Code for maximum flexibility. 
F and CCF 5" - J99.95 F 8" - J99.95 
PASCAL Compiler from OmegaSoft (now Certified 
Software) -- For the PROFESSIONAL: ISO Based. Native 
Code Compiler. Primarily for Real-Time and Process 
Control applications. Powerful; Flexible. Requires a 
"Motorola Compatible" Reto. Asmb. and Linking Loader. 
F and CCF - J425.00 . One Year Maud SJ00.00 
OS-9 68000 Version - S900.00 
K BASIC - from S.E. MEDIA - A "Native Code" BASIC 
Compiler which is now Fully TSC X BASIC compatible. 
The compiler compiles to Assembly language Source Code. 
A NEW, streamlined. Assembler is now included allowing 
the assembly of LARGE Compiled K-BASIC Programs. 
Conditional assembly reduces Run-lime package. 

FLEX. CCF, 0S.9 Compiler /Assembler SI99.00 
CRUNCH COBOL from S.E, MEDIA - Support* large subset of 
ANSI! Level I COBOL with many of toe useful t«vel 2 
features. Full FLEX File Structures, including Random Files 
and the ability to process Keyed Files. Segment and link 
large programs at runtime, or implemented as a set of 
overlays. The System requires 56K and CAN be run with a 
single Disk System. A very popular product 
FLEX. CCF; Normally J/99 00 
Special Introductory PHce S99.9S 
FORTH from Stearns Electronics - A CoCo FORTH 
Programming Language. Tailored to the CoCot Supplied on 
Tape, transferable to disk. Written in FAST ML. Many 
CoCo functions (Graphics, Sound, etc.) Includes an Editor, 
Trace, etc. Provides CPU Cairy Rag accessibility. Fast 
Task Multiplexing. Clean Interrupt Handling, etc. for the 
"Pro". Excellent "Learning" tooll 
Color Computer ONLY . J58.95 
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CROSS ASSEMBLERS 

TRUE CROSS ASSEMBLERS from Computer Systems 
Consultants ■■ Supports 1802/5. Z-80. 
6800/I/2/3/8/1I/HCII. 6804, 6805/HC05/ 146805, 
6809/00/01. 6502 family, 8080/5. 8020/1/2/35/C35/39/ 
40/48/C48/49/C49/50/8748/49. 8031/51/8751, and 68000 
Systems. Assembler and Listing formats same as target 
CPU's foimat. Produces machine independent Motorola S- 
TexL 

FLEX. CCF. OS-9, UniFLEX each - 150.00 
any 3 objects or source (not 68OO0)- HOO.OO 
Stl of ALL object 1200,00 - source 1300.00 
UniFLEX 68000 ■ S50O0 - source $1, 000.00 
XASM Cross Assemblers for FLEX from S.E. MEDIA - This 
set of 6800/1/2/3/5/8, 6301. 6502. 8080/5. and Z80 Cross 
Assemblers uses the familiar TSC Macro Assembler 
Command Line and Source Code formal. Assembler options, 
etc., in providing code for (he target CPU's. 
Complete set. FLEX only - $150.00 
CRASMB from LLOYD I/O - Supports Motorola's. Intel's, 
Zilog's. and other's CPU syntax for these 8-Bit 
microprocessors: 6800, 6801, 6303, 6804. 6805, 6809, 
6811 (all varieties); 6502. 1802/S, 8048 family. 8051 
family, 8080/85. Z8, Z80, and TMS-7000 family. Has 
MACROS, Local Labels. Label X-REF. Label Length to 30 
Chars. Object code formats: Motorola S-Records (text). 
Intel HEX -Records (text), OS9 (binary), and FLEX (binaty). 
Written in Assembler ... e.g. Very Fast. 
Availibiliry: MOTOROLA, INTEL. OTHER, COMPLETE SET 
CPUs CPUs CPUs CPUs 

$150 $150 $150 $399 

$150 $150 $150 



FLEX9 
OS 9/6809 
OS9/68K 
CRASMB 
68000. 



$399 

$432 
16.32 from LLOYD I/O -- Supports Motorola's 
and has same featuies as the 8 bit veision. 
OS9/68K Object code Format allows this cross assembler to 
be used in developing your programs for OS9/68K on your 
OS9/6809 computer. 

FLEX, CCF. OS-9/6809 124900 

UTILITIES 



1 



Baslc09 XRef from S.E. Media - This Basic09 Cross 

, Reference Utility is a Basic09 Program which will produce a 
"pretty printed" listing with each line numbered, followed 
by a complete cross referenced listing of all variables, 
external procedures, and line numbers called. Also includes 
a Program List Utility which outputs a fast "pretty printad" 
listing with line numbers. Requires Bnic09 or RunB. 
A CCO obj. only - $39.95; wl Source ■ 179.95 

BTree Routines • Complete set of routines to allow simple 
implementation of keyed files -for your programs - running 
under Basic09. A real time saver and should be a pan of 
every serious programmers tool-box. 
A CCO ob). only - $89 95 

Lucldata PASCAL UTILITIES (Requires LUCIDATA Pascal 

ver3) 

Availability Uganda- 



\ 



XREF — produce a Cross Reference Listing of any text; oriented 

to Pascal Source. 
INCLUDE — Include other Files in a Source Text, including 

Binary - unlimited nesting. 
PROFILER - provides an Indented, Numbered, "Structogram" of 

a Pascal Source Text File: view the ovetall structure of large 

programs, program integrity, etc. Supplied in Pascal Source 

Code: requires compilation. 

F, CCF — EACH 5" - $4000, S" • SS0M 
DUB from S.E. Media - A UniFLEX BASIC decompiler 

Re-Create a Source Listing from UniFLEX Compiled basic 

Programs. Works w/ ALL Versions of 6809 UniFLEX basic. 
U ■ 1219.95 

DATABASE 
ACCOUNTING 

XDMS from Westchester Applied BuslnessSystems - 
Powerful DBMS: M.L. program will work on a single sided 
5" disk, yet is FAST. XDMS Level I provides an "entry 
level" System for defining a Data Base, entering and 
changing the Data, and producing Reports. XDMS Level II 
adds the POWERFUL "GENERATE" facility with an English 
language Command Structure for manipulating the Data to 
create new file Structures, Son, Select, Calculate, etc. 
XDMS Level Ul adds special "Utilities" which provide 
additional ease ill setting up a Data Base, such as copying 
old data into new Data Structures, changing System 
Parameters, etc. 

XDMS System Manual - $24.95 

XDMS Lvll -F A CCF S129.95 

XDMS Lvl UFA CCF - S199.95 

XDMS Lvl /UFA CCF - $269.95 
XDMS IV from Westchester Applied Business 
Systems -XDMS IV is a brand new approach to data 
management. It not only permits users to describe, enter 
and retrieve data, but also to process entire files producing 
customized reports, screen displays and file output. 
Processing can consist of any of a set of standard high level 
functions including record and field selection, sorting and 
aggregation, lookups in other files, special processing of 
record subsets, custom report formatting, totaling and 
subtouling, and presentation of up to three related files as a 
"database" on user defined output reports. 

XDMS IV . F, CCF STAR-DOS, SK*DOS S3S0.00 

Upgrades to XDMS IV . S250JM 

MISCELLANEOUS 

TABULA RASA SPREADSHEET from Computer Systems 
Consultants -- TABULA RASA is similar to 
DESKTOP/PLAN; provides use of tabular computation 
schemes used for analysis of business, sales, and economic 
conditions. Menu-driven: extensive report-generation 
capabilities. Requires TSC's Extended BASIC. 

F and CCF, U - $50.00. w/ Source - SIMM 
DYNACALC -- Electronic Spread Sheet for the 6809 and 
68000. 

F. OS-9 and SPECIAL CCF . $200.00, U - $395.00 
OS-9 68K ■ $595.00 
FULL SCREEN INVENTORY/MRP from Computer Systems 
Consultants -• Use the Full Screen Inventory 
System/Mateiials Requirement Planning for maintaining 
inventories. Keeps item field file in alphabetical order for 
easier inquiry. Locate and/or ptinl records matching partial 
or complete item, description, vendor, or attributes: find 
backorder or below slock levels. Print-ouis in item or 
vendor order. MRP capability for the maintenance and 
analysis of Hierarchical assemblies of items in the 
inventoiy file. Requires TSC's Extended BASIC. 
F and CCF, U - $50.00. wl Source - $100.00 



F-FlfX. CCF .Color Co rnouterFLEX 

. OS-9. CCO = Color Compulse OS-8 

U . UniFlEX 

CCD - Color Computer Disk 

CCT . Color Computer Tape 

* OS-9 it a Trademark ot Microwave and Motorola 
"FLEX s aTrarfemark ot Technical Syslems Consultants 
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FULL SCREEN MAILING LIST from Computer Systems 
Consultants - The Full Screen Milling List System provides 
i means of maintaining simple milling lift*. Locale all 
record! matching on partial or complete name, city, stale. 
zip. or attributes foi Linings or Labels, etc Requires TSC'i 
Extended BASIC. 

F and CCF, U - S50.00. wt Source ■ S100.00 

DIET-TRAC Forecaster from S.E. Media - An XBASIC piogiam 
thai plans a diet in terms of either calories and percentage of 
carbohydrates, proteins and fats (C P G%) or grams of 
Caibohydrate. Protein and Fat food exchanges of each of the 
sis basic food groups (vegetable, bread, meal, skim milk, 
fruil and fat) for a specific individual. Sex. Age. Height, 
Present Weight, Frame Size, Activity Level and Basal 
Metabolic Rale for normal individual arc laken into ivnui 
Ideal weight and sustaining calories for any weight of the 
above individual are calculated. Provides number of days 
and daily calendar after weigh! goal and calohc plan it 
determined. 

F - SS9 95. U - J89 95 



LOW COST PROGRAM KITS from Southeast 

Media •• Tlie following kits are available for FLEX on either 

J or 8 inch disk. 

1. BASIC TOOL-CHEST $29.95 
BUSTER.CMD: pretly printer 
LtNEXREF.BAS: line cras-referencer 
REMPAC.B AS. SPCPAC BAS, COMPAC B AS: 
remove superfluous code 

S1RIP.BAS: superfluous line-numbers stnpper 

2. FLEX UTILITIES KIT $39.95 
CATS.CMD: alphabciically-toned directory lining 
CATD.CMD: date-ioned direaoiy listing 
COPYSORT.CMD: file copy, alphabetically 
COPYDATE CMD: file copy, by dale-order 
FI1.EDATE.CMD: change file creation dale 

INFO.CMD (A INFOGMX.CMD): tells disk attributes A 

contents 

RELINK.CMD (& RELINK82): reorders fragmented flee 

chain 

RESQ.CMD-. undeletes (recovers) a deleted Tile 

S6CTORS.CMD: show sector order in frae chain 

XL.CMD: super lent lister 

3. ASSEMBLERS/DISASSEMBLERS UTILITIES 

$39.95 
LINEFEED.CMD: 'modularise' disassembler output 
MATMCMD: decimal, hex, binary, ocial conversions A 
tables 
SKIP.CMD: column stripper 

4. WORD . PROCESSOR SUPPORT UTILITIES 

$<9.9S 
I'ULLSTOP.CMD: checks for capitalization where tequind 
BSTYCIT.BAS (BAC): Stylo to dol-matiix printer program 
NECPRINT.CMD-. Stylo to dot-malrix printer filter code 

5. UTILITIES FOR INDEXING $49.95 
MENU. BAS: selects required program from list below 
(NDEX.BAC: word index 

PHRASES. BAC: phrase index 
CONTENT.BAC: lable of contents 
INDXSORT.BAC: fast alphabetic sort routine 
FORMATER BAC: producer a 2 column formattad index 
APPEND.BAC: append any number of files 
CKAR.BIN: line reader 
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FULL SCREEN FORMS DISPLAY from Computer Systems 
Consultants - TSC Extended BASIC program supports any 
Seiial Terminal with Cursor Control or Memory Mapped 
Video Displays; substantially extends Ihe capabilities of the 
Program Designer by providing a table-driven method of 
describing and using Full Screen Displays. 

F and CCF. - J25 00, w/ Source - tSODO 

!!! Please Spec iTy Your Operating System & Disk Size !!! 

*»ailabiliry l ooonda- 



SOLVE from S.E. Media - OS-9 levels I and II only. A 
Symbolic Object/Logic Verification A Examine debugger. 
Including inline debugging, disassemble and assemble. 
SOLVE IS THE MOST COMPLETE DEBUGGER we have seen 
for the 6809 OS-9 scries I SOLVE does it sill With a rich 
selection of monitor, assembler, disassembler, 
environmental, execution and other miscellaneous 
commands, SOLVE is the MOST POWERFUL tool kit item 
you can ownl Yet, SOLVE is simple to use! With complete 
documentation, a snapl Everyone who has ordered this 
package has raved I See review - 68 Micro Journal - 
December 198S. No 'blind' debugging here, full screen 
displays, rich and complete in information presented. Since 
review in 68 Micro Journal, this is our fastest mover! 
Levels I & It only - 05.9 Regular S 149. 95 
SPECIAL INTRODUCTION OFFER J69.9J 

DISK UTILITIES 

OS-9 VDIsk from S.E. Madia - For Level I only. Use the 
Extended Memory capability of your SWTPC orGimix CPU 
caid (or similar formal DAT) for FAST Program Compiles, 
CMD execution, high speed inier-proceis communications 
(without pipe buffers), elc. • SAVE that System Memoiy 
Viitual Disk size is variable in 4K incicdmcnu up to 960K. 
Some Assembly Required. 

Level I OS9 obj. J79 9J, wl Source SI49.95 

O-F from S.E. Madia -• Written in BASIC09 (with Source), 
includes: REFORMAT, a BASIC09 Program thai reformats a 
chosen amount of an OS-9 disk to FLEX Format so it can be 
used normally by FLEX; and FLEX, a BASIC09 Program that 
does Ihe actual read or write function to the special O-F 
Transfer Disk: user-friendly menu driven. Read the FLEX 
Directoiy, Delete FLEX Files, Copy both directions, etc 
FLEX users use the special disk just like any other FLEX 
disk 

O ■ 6809/69000 S79.9S 

LSORT from S.E. Media - A SORT/MERGE package for OS 9 
(Level I A II only). Sons records with fixed lengths or 
variable lengths. Allows for either ascending or descending 
son. Sorting can be done in either ASCII sequence or 
alternate collating sequence. Right, left or no justilication 
of dala fields available. [SORT includes a full set of 
cemmen is and errors messages. 
OS.9 SS5D0 

11IER from S.E. Media - HIER is a modem hierarchol storage 
system for users under FLEX It answer* the needs of those 
who have hard disk capabilities on their systems, or many 
files on one disk - any size. Using HIER a regular 
(any) FLEX disk (8 - 5 - hard disk) can have sub 
directories. By this method the problems of assigning 
unique names to files is lets burdensome. Different files 
with Ihe exact same name may be on Ihe same disk, as long 
as they are in different directories. For the Winchester user 
this becomes a must. Sub-directories are Ihe modem day 
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solution ihn ill currenl large lynemi uie. Each 
directory looks (o FLEX like • regular tilt, 
except Ihej have the extension '.DIR*. A full id 
of directory handling progrimi are included, making the 
operation of HIER simple and straigl (forward A special 
install package it included to intitll I HER to your particular 
version of FLEX. Some assembly required. Install indicates 
each byte or reference change needed. Typically - 6 byte 
change* in source (furnished) and one assembly of HIER is 
all that is required. No programming requiiedl 
• Introduction Spictal • 169.95 

COPYMULT from S.H. Media ~ Copy LARGE Disks to several 
smaller disks. FLEX utilities allow the backup of ANY size 
disk to any SMALLER size diskette! (Hard Disk to floppies, 
8' to 5*. etc.) by simply inserting diskettes as requested by 
COPYMULT. No fooling with directory deletions, etc. 
COPYMULT.CMD understands normal "aopy" syntax and 
keeps up wilb files copied by maintaining directories for 
both host and receiving disk system. Also includes 
BACKUP.CMD to download any size 'random' type Hie; 
RESTORE.CMD to restructure copiad "random" files for 
copying, or recopying back to the host system; and 
FREELINK.CMD at a "bonus" utility that "relinks" the free 
chain of (loppy or hard disk, eliminating fragmentation. 

Completely documented Assembly Language Source files included. 
ALL 4 Program! (FLEX. 8" or f) 19950 

COPYCAT from Lucidaia -Pascal NOT required. Allows reading 

t TSC Mini-PLEX, SSB DOS68. and Digital Research CP/M 

Disks while otenling under FLEX I.O. FLEX 2.O. or FLEX 
9.0 with 6800 or 6809 Systems. COPYCAT wiU not 
perform miracle*, but, between the program and the manual, 
you stand a good chance of accomplishing a transfer. Also 

;} includes some Utilities to help owl. Programs supplied In 
. Modular Source Code (Assembly Language) to help solve 
"N unusual problems. 
\ F and CCF 5' - 150.00 F 8" - 165 00 

VIRTUAL TERMINAL from SB. Media ■ Allows one 
terminal to do the work of several. The user may start as 
many as eight ink on one terminal, under VIRTUAL 
TERMINAL and switch hack and fotlh between task at will. 
No need to exit each one; just jump back and forth. 
Complete with configuration program. The best way to keep 
up with those background programs. 
O A CCO - obi. only ■ J49.9S 

FLEX DISK UTILITIES from Computer Systems Consultants - 
■ Eight (8) different Assembly Language (w/ Source Code) 
FLEX Utilities for every FLEX Users Toolbox: Copy a File 
with CRC Errors; Test Disk for errors; Com pi re two Disks; 
a fast Disk Backup Program; Edit Disk Sectors; Linearize 
Free-Chain on the Disk; print Disk Identification; and Sort 
and Replace the Disk Directory (in sorted order). - PLUS - 
Ten XBASIC Programs including: A BASIC Resequence r 
with EXTRAS over "RENUM" like check for missing label 
definitions, processes Disk to Disk instead of in Memory, 
etc. Other programs Compare, Merge, or Generate Updates 
between two BASIC Programs, check BASIC Sequence 
Number*, compare two unsequenced files, and 5 Programs for 
establishing a Master Directory of several Disks, and 

AvaUahnlty Laoends- 

F-FL£X. CCF. Color Go mcxtVFUX 

O . OSS. CCO = Color Consular OS 9 

U-UnfU-X 

CCD . Color CorrtvSaT o«* 

CCT . Color Com oiler Tap* 

• OS 9 » a TraDamarti ol Mkroware and Mslorola 

• FLEX » a Transmit* ol Technical Siruama Consultants 



soiling, selecting, updating, and printing paginated listings 
of these file*. A BASIC Cross-Reference Program, written 
in Assembly Language, which provides an X-Ref Lining of 
the Variables and Reserved Words in TSC BASIC XBASIC. 
and PRECOMPILER BASIC Programs. 
ALL Utilities include Source! (either BASIC or A.L. Source 
Code). 

F and CCF -SSO.00 

BASIC Utilities ONLY for UniFLEX - SJO.OO 

COMMUNICATIONS 

CMODEM Telecommunications Program from Computer 
Syrians Consultants, Inc. ~ Menu-Driven; supports Dumb- 
Terminal Mode, Upload and Download in non-protcwo] 
mode, and the CP/M "Modem?" Chritteruen protocol mode 
to enable communication capabilities for almost any 
requirement. Written in *C. 

FLEX. CCF. OS-9. UniFLEX. with complete Source 
1100.00 without Source HO. 00 

UniFLEX 68000 with complete Source II00M 
X-TALK from S.E. Media - X-TALK consists of two disks and a 
special cable, the hookup enables a 6809 SWTPC computer 
to dump UniFLEX files directly to ihe UniFLEX MUSTANG- 
020. This is Ihe ONLY currently available method to 
transfer SWTPC 6809 UniFLEX files to a 68000 UniFLEX 
system. Gimix 6809 user* may dump a 6809 UniFLEX file 
to a 6809 UniFLEX live inch disk and it is readable by the 
MUSTANG-020. The cable is specially prepared with 
internal craneaioiu to match the non-ilandaid SWTPC SO/9 
I/O Dfa25 connectors. A special SWTPC S+ cable set is also 
available. Users should specify which SWTPC system 
he/she wishes to communicate with the MUSTANG 020. 
Ine X-TALK software is furnished on two disks. One eight 
inch disk contains S.E. Media modem program C-MODEM 
(6809) and the other disk it a MUSTANG 020 five inch disk 
with C-MODEM (68020). Text and binaiy files may be 
directly transferred between Ihe two systems. Ine C- 
MODEM programs are unaltered and peiform as excellent 
modem programs alto. X-TALK can be purchased with or 
without ihe special cables, bin this special price is available 
lo registeied MUSTANG-020 users only. 

X-TALK Complete (cable. 2 disks) S99.95 
X-TALK Software (2 disks only) S69.95 

X-TALK with CMODEM Source 1149.95 
XDATA from S.E. Media - A COMMUNICATION Package for the 
UniFLEX Operating System. Uie with CP/M, Main Frame*, 
other UniFLEX Syttemt, etc. Verifiei Transmission using 
chacksum or CRC; Re-Transmits bad hlockt, etc. 
U . 1299.99 

ASSEMBLERS 

ASTRUK09 from S.E Media •- A "Siructuied Assembler for the 
6809" which requires the TSC Macro Assembler. 
F. CCF ■ 199 95 
Macro Assembler for TSC - The FLEX STANDARD 
Assembler. 

Special - CCF S35.00. F 150.00 
OSM Extended 6809 Macro Assembler from Lloyd I/O. - 
Provides local labels. Motorola S records, and Intel Hex 
records; XREF. Gcnedrate OS-9 Memoiy modules under 
FLEX. 

FLEX. CCF. OS-9 S99.O0 
Relocating Assembler/Linking Loader from TSC. — Use 
with many of the C and Pascal Compilers. 
F, CCF 1150 00 
MACE, by Graham Troll from Windrush Micro Systems - Co- 
Resident Editor and Assembler; fast interactive A.L. 
Programming for small to medium-sired Programs. 
F. CCF ■ S7i DO 

XMACE - MACE wrCrots Assembler for 6800/1/ 

2/5/8 F. CCF . S98M 
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EDITORS & 

WORO PROCESSING 

JUST from S.E. Media - Text Fotmuict developed by Ron 
Andenon; for Dot Maiiix Piinien, provide* many unique 
features. Output "Formatled" Text to die Display. Use the 
FVRTNT.CMD i upplied for producing multiple copies of the 
"Formatted- Text on the Punier INCLUDING IMBEDDED 
PRINTER COMMANDS (veiy useful at other timea alio, and 
worth the price of the program by itielf). "User 
Conf gurable" for adapt ng to other Printers (comet let up 
for Epson MX-80 wilh Graflrax); up to leu (10) imbedded 
■Plinter Control Commands". Compensates for a "Double 
Width" printed line. Includes the normal line width, 
margin, indent, paragraph, space, vertical skip lines, page 
length, page numbering, centering, fill, juiiifi cation, elc. 
Use with PAT of any other editor. 

* Now supplied ax a two disk set; 

Oil* $1: JUST2.CMD object fie. JUSniXT PL9 source.FLEX ■ 

ac 

Disk »2: JUSTSC object and source in C: FLEX OS9 ■ CC 

The JTSC and regular JUST C source are two separate programs. 
JTSC compiles to a version thai expects TSC Word 
Processor type commands, (pp ,ip ,ae elc.) Great for your 
older tcxl files. The C source compiles to a standard syntax 
JUST.CMD object file. Using JUST syntax (,p ,u ,y elc.) 
With all JUST functions plus several additional printer 
formatting functions. Reference the JUSTSC C source. For 
those wanting an excellent BUDGET PRICED word 
processor, with features none of the others have. This is ill 

Oii* (1) ■ PL9 FLEX only - F A CCF . U9.95 

Dint Set (2) . F A CCF A 0S9 (C version) ■ S69.95 

OS-9 6SKO00 compitlt wilh Source - 179.95 
PAT from S.E. Media • A full feature screen oiiented TEXT 
EDITOR wiih ail the best of "PIE'"". For those who swore 
by and loved only PIE. this ia for you! All PIE features and 
much morel Too many features to list. And if you don't 
like these, chsnge or add your own. PL-9 source furnished. 
"C* source available soon. Easily conf gured to your CRT. 
with special config section. 

Regular FLEX SI29.50 

• SPECIAL IN1R0DUCTJ0N OFFER • S79.95 

SPECIAL PATIWST COMBO (wtsource) 
FLEX S99.95 

0S.9 68K Version $229.00 

SPECIAL PATIWST COMBO 68K S249.00 
Note: JUST in "C" source available for OS-9 
CEDRIC from S.E. Media . A screen oiiented TEXT EDITOR with 
availability of 'MENU' aid. Macro definitions, configurable 
'permanent definable MACROS' - all standard features and the 
fastest 'global' functions in the west. A simple, automatic 
terminal config program makes this a real 'no hassel' 
product. Only 6K in size, leaving the average system over 
165 sectors for text buffer - appx. 14.000 plus of free 
memory I Extra fine for programming ax well as text. 

Regular 1129 95 

SPECIAL PRODUCTION OFFER FLEX 169 95 
BASEDIT from S.E. Media - A TSC BASIC or XBASIC screen 
editor. Appended to BASIC or XBASIC. BASEDIT is 
transparent to normal BASIC/XBASIC operation. Allows 
editing while in BASIC/XBASIC. Supports the following 
functions: OVERLAY. INSERT and DUP LINE. Make 
editing BASIC/XBASIC programs SIMPLE I A GREAT lime 
and effort saver. Programmers love ill NO more retyping 
entires lines, etc. Complete wilh over 25 different CRT 
terminal configuration overlays. 

FLEX, CCF. STAR-DOS Regular S69.95 

Limited Special Offer 139.95 
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SCREDITOR 111 from Windiush Micro Systems -- Poweifu] 
Screen -Oiiented Editor/Word Processor. Almost SO different 
commands; over 300 pages of Documentation wilh Tutorial. 
Features Mutti-Column display and editing, 'decimal align" 
columns (AND add them up automatically), multiple 
keystroke macros, even/odd page headers and footers, 
imbedded printer conlr I codes, all justifications, "help" 
support, store common command series on disk, etc. Use 
supplied "set-ups", or remap ihe keyboard to your needs. 
Except for proportional printing, this package will DO IT 
ALU 

6800 or 6909 FLEX or SSB DOS. OS-9 - 1175.00 
SPELLB "Computer Dictionary" from S.E. Media -OVER 
150,000 words! look up a word from within your Editor 
or Word Processor (with Ihe SPH.CMD Utility which 
operates in Ihe FLEX UCS). Or check and update the Text 
after enliy; ADD WORDS lo Ihe Dicliooaiy. 'Flag* 
questionable words in die Text, "View a word in context* 
before changing or ignoiing, etc SPELLB first checks a 
"Common Word Dictionary", then Ihe normal Dictionary, 
then a 'Personal Word list", and finally, any "Special Word 
List' you may have specified. SPELLB also allows Ok use 
of Small Disk Storage systems. 
F and CCF ■ SI29.95 
STYLO-GRAPH from Great Plains Computer Co. •- A full- 
screen oriented WORD PROCESSOR - (uses the SI x 24 
Display Screens on CoCo FLEX/STAR-DOS. or PBJ 
Wordpak). Full screen display and editing; suppoiis the 
Daisy Wheel proportional piinien. 

NEW PRICES 6809 CCF and CCO - S99 95. 
F or ■ S179 95. U - S299 95 
STYLO-SPEI.L from Great Plains Computer Co. - Fast 
Computer Dictionaiy. Complements Stylograph. 
NEW PRICES 6809 CCF and CCO S69 95, 
For - 199.95, U - U49 95 
STYLO-MERGE from Great Plains Computer Co. - Merge 
Mailing List to "Form" letters, Pr nt multiple Files, etc., 
through Stylo. 

NEW PRICES6809 CCF and CCO - S59.95, 
ForO- S79.95. U - SI29.95 
STYLO-PAK — Graph ♦ Spell + Merge Package Deal!!! 
F or . S32995, U - S549.95 
0. 68000 S595.00 

GAMES 

RAPIER - 6809 Chess Program from S.E. Media -- Requires 
FLEX and Displays on Any Type Terminal. Features: Four 
levels of play. Swap side. Point scoring system. Two 
display boards. Change skill level. Solve Checkmate 
problems in 1-2-3-4 moves. Make move and swap sides. 
Play while or black. Thli ll one of the strongest 
CHESS programs running on an* microcomputer, 
estimated USCF Rating 1600+ (better than most 'club' 
players at higher Itvtls) 
F and CCF - *70.M 



Avails* Wry l»o*nd»- 

F.FUX. CCF - Color Comrxlv FIE X 

O . 0&». CC O a CokH Gom(»Ji» 0& t) 

U.UnFlfK 

CCO - Color CompUw Disk 

CCT - Coax Compii *r Tap* 

' OS-8 is a Tfodamarko! Miooware and rvbtorols 

' f IE X • a Trademark of Technics) Srauvns Cons Jiisrrb 



!!'. Please Specify Your Operalinj; System & Disk Size !!! 



V 



L^^n cm 



§MT Atiifti 



Q ") C»"*** n <- ;r * Smith RrJ 
Huton TN 3/3*3 

hhm a*g 4001 



SflFTMRE 



Shipping 



Add 2% U S A 

(min $2 60) 

Add 5% Surface Foreign 

10% Air Foreign 



68" Micro Journal 



November '66 



35 



However, 1 will say lhai having 
looked it over, the screen menus and 
instructions on the monitor are well 
prexntcd and should pose no problems 
to anyone considering this system. 

Menu options are: 

1. Program 68705 from file 

2. Program EPROM from 
file. 

3. Create memory image 
from file. 

4. Examine memay image. 

5. Display programmer 
memory. 

6. Change Comm poil. 

7. Change fill character. 

8. Toggle Printer (oft/on). 

9. Programmer test. 
0. Exit lo DOS. 

The Comm. port, fill character and 
printer status are displayed at the 
bottom or the menu. 

Also included on the distribution 
disk is a well designed tutorial and 
example session. 

In addition to the reference manual 
for the hardware, as well as a brief but 
concise overview of the entiie system, 
there are two additional pieces of 
software that make it a very complete 
package. 

One is a 6805 Simulator 
Debugger Package, the other is a 
6805 Cross Assembler. 

The cross assembler takes its input 
from the host via a text file and creates 
an output of object code in either the 
Motorola S-record format or the Intel 
HEX formal, as well as a listing of the 
file in PC- DOS text formal. The 
default format is the Motorola S-record 
type. 

The assembler is a two pass 
assembler, with good error checking 
and reporting. 

Output is controlled by 7 software 
switches. NLF, prevents the 
generation of a listing. NOP. no 
object Tue. NST, no symbol table. 
When symbols are printed in a table, 
ihey are done so in alphabetical order. 
LTP, list to printer. HEX. change 
object code to Intel HEX. WOE. wail 
on error. CMOS, used when 
assembling to a CMOS target. It traps 
the STOP and WAIT error opcodes 
which are unique to CMOS devices. 



A full range of pseudo op codes are 
implemented. DB, define byte. DW, 
define word. DS, define storage. Also 
the ORG, END, EQU. INCLUDE, 
PAGE. PGLEN, TITLE and SBTTL. 
Addressing modes are the normal 
68XX kinds. 

Included with the cross assembler is 
a 'test' source file used with the 
tutorial and demonstrates the 6805 
instruction set. opcode wise. 

The tutorial poilion of this package 
should assist those just beginning to 
program the 68XX series of devices. It 
will also be a refresher for some of the 
older hackers. The documentation is 
complete enough to gel the job done 
for most any level of experience. 

The remaining piece of software is a 
6805 Simulator/Debugger program. 
The S/D accepts and operates on 
either Motorola S-record or HEX 
formats, as well as the symbol table, 
if available. It outputs .a full screen 
display of the simulated processors 
memory. CPU registers, IAD pons, 
prtxosor timer and interrupt pins. 

A 'Softkey' operauv is employed on 
the PC screen. This allows the use of 
the functions keys on the PC 
keyboard, with the labels for the 
function keys shown on the botlom of 
the screen. This saws the user fiom 
having to memorize a bunch of extra 
keyboard function key commands. 

Ihe system may be single stepped, 
tun until a specified memay location 
is reached by the program counter, 
change the starting address of the 
screen display, modify memoty, 
registers, I/O ports and flags. Also the 
simulated clock speed of the processor 
can be clianged to make elapsed time 
measurements of any series of 
instructions. Simulated interrupts are 
supported and the ability to simulate 
analog inputs to those processors with 
on-board AD converters. 

Again, this package is well 
supported by error reporting. I have 
seen, in the past, excellent packages of 
this sort thai did everything but walk 
ihe dog. Yet, they fell on their digital 
noses when it came to giving some 
son of useful error reporting. And thai 
is really what it is all about; are there 
any errors - if so where - what kind, 
etc? Error reporting is the very heart of 
a development system. 



It has been rightly said thai 
programming is 25% coding and 75% 
debugging - if you are lucky! 

The value of a package such as this 
is not in any one of its several parts. 
Individually they are all nice but then 
there is a lot of 'nice' stuff around. The 
meal of the thing is thai they are not 
only nice (meaning good, well 
designed) but that they are a team. 
Yep, a team, the same as any other 
group of parts thai woik together for a 
common goal. And in thai respect, 
because of the way they wotk in 
concert to get the job done in an 
efficient and speedy manner, they make 
the overall operation one of the belter 
ones. 

This is a an excellent system 
and one 1 do not hesitate to 
recommend. Even if they did put it on 
the IBM PC. 

But, on second thought, 1 reckon it's 
a good thing. Maybe those folks will 
come to understand what it was thai 
made us smile all these yeais! 

Suie couldn't do it with a Z80! 

The system is priced as follows: 

Complete system: 

$495.00 
SBC with drivers 

349.00 
Cross Assembler 

100.00 
SimJDebugger 

100.00 
Sys Ref Manuals 

20.00 

Complete system includes all of the 
above. 

Ordering information: 

TEC 

PO Box 53 

West Glover, VT 05875 

802 525-3458 

+++ 
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Drives Not Ready 



By: J. Gary Mis 
1019WaatwdDoAwk 
Wtaipg. Uantoba 
Canada R3M2B5 

I don't suppose many FLEX users build their 
own floppy disk controllers anymore, but I did, and 
in the process learned a few things about controllers 
and FLEX disk drivers. One item that came up more 
than once was the "ready" status of a drive. FLEX 
checks this status to determine if a disk is present in 
the drive and the door is closed, and issues the 
message DRIVES NOT READY if the check fails. 
According to the FLEX Programmer's Manual, there 
are two entries in the disk driver jump table that deal 
with the "ready" check. The Check Drive Ready 
entiy at SDEOF selects the drive, delays long enough 
for the motor to come up to speed, and returns with 
the "ready" status. The Quick Check Drive Ready 
entry at JDE12 does the same thing except that the 
motor start delay is not done. The actual behavior of 
the disk drivers may vary. The manual states that the 
TSC minifloppy version always returns a ready 
status for drives and 1 and a not-ready status for 
other drives. However, my SW1P FLEX does 
return a proper status. 

Disk controller ICs such as the 1791 that I use 
have a "ready" input signal which typically is 
derived from pin 6 of the 34- pin drive cable. The 
controller IC samples this input before disk read or 
write operations and sets a bit in its status register if 
it is not present. The IC will perform seek or restore 
operations regardless of the state of the ready input. 
My controller uses the "ready" input, but some 
others simply tie it true so that FLEX always sees a 
ready status. 

To make matters worse, not all drives produce a 
"ready" signal on pin 6. There does not seem to be 
much standardization here. However, my first drives 
were a pair of BASF 6106 SSDD drives, and they 
did. The circuit consists of a 300 ms one-shot and a 
two-bit counter that uses the index pulses to generate 
a ready signal when a disk is inserted in the drive 



and is rotating at the correct speed. When the drive 
motor shuts off or the door is opened, the signal 
changes to not-ready after a short delay. The drive 
and controller combination worked very well, but 
there was an occasional incident that was annoying. 
It would occur when a disk access was required just 
as the drive motor control was timing out. There 
would be a clank of the head load solenoids, a flash 
of the drive LED, and FLEX would issue its 
DRIVES NOT READY message and return to the 
"+++" prompt. Sometimes this would happen when 
I was printing a file on a slow printer so that the 

motors were cycling on and off. More often, it 
would be when I pressed <esc> to continue a listing 
on the screen just as the motor control timed out. It 
turned out to be due to a design fault in the BASF 
drives. When the motor control input goes false and 
quickly back to true, the disk slows below its normal 
speed, but the "ready" circuit, because of its time 
delay, momentarily produces a ready indication. 
This confuses the disk controller IC. The solution to 
this problem is to reset the drive electronics 
whenever the motor control input is false. It can be 
accomplished by connecting two pins on the drive 
PCB with a short length of wire-wrap wire. This fix 
should be applicable to BASF 6 106 or 6108 drives. 
Run the wire between pin 2 of test connector TJ2 
and pin 1 of jumper connector JJ4. With this simple 
change, FLEX bicame very well behaved. 

I recently pmchased a pair of Qume DSDD 
half-height drives that were described as being 
IBM-compatible. They have a lever rather than a 
door and have no head-load solenoids. I soon 
discovered that they also have no "ready" output on 
pin 6. By grounding pin 6 at the controller, I was 
able to get the drives to work with FLEX, but the 
operation was not very satisfactory. The best 
solution would be to add a "ready" circuit to each 
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drive, but as a temporary solution (which is still in 
use) I added a tiny board containing an NPN 
transistor and a 3.0K base resistor. The base signal 
comes from the internal select line of the drive which 
may be found on pins 1,4, 10, and 13 of a 7438. 
1 lie emitter is grounded, and the collector goes to 
pin 6 of the 34-pin cable connector. All this circuit 
does is "turn around" the select signal for the drive, 
but that is enough to make it behave like a drive with 
a real "ready" signal. 

The following program DISKS.CMD is an 
example of how the "ready" status can be used. It 
produces a one-line report on all ready drives like 
this: 



Drive: Disk: F9SYS # 65 
SYS WP 330 sectors free 

Drive: 1 Disk: PR-TEXT # 48 
SYS WRK -- 97 sectors free 



I use it in my startup file, and it's also handy 
whenever I need to find out which disks I have in 
my drives without opening them and looking at the 
labels. The program illustrates a couple of FLEX 
functions which are not widely known, even though 
they are documented in the FLEX Programmer's 
Manual. FMS Function 20, Find Next Drive, is 
given a drive number, which may be -1, and 
searches up to drive 3 to find the next drive with a 
ready status. If it doesn't find a ready drive, it 
returns with an error number in the FCB and the 
condition code set to NE. Disk driver entry $DE09, 
Restore, selects a drive and does a restore operation, 
which is the same as a seek to track zero. On return, 
the value SOB will be in register B if the disk is 
write-protected, FLEX disk drivers are supposed to 
adhere to this convention, but it may be that not all 
of them do. The remainder of the program is fairly 
conventional, making use of FMS functions to 
obtain information from the System Information 
Record of the disk. 

I have no information on the various disk 
connollers available for FLEX, but I presume that all 
but the simplest of them are able to check the "ready" 
status of a drive. If any other FLEX user has run 
into the same kind of problems with "ready", I hope 
that the information presented here will be of some 
assistance. 

EOF 



DISKS command for Flex-9 

One-line report on all mounted disks 

J.G.Mills 27 JUN 64 
1091 Weatherdon Ave 
Winnipeg, Man. R3M 2B5 



DISKS 



DIINI 



DIREF 



LIB 
SPC 
ORG 
BRA 
FCB 
LDX 
LDA 
STA 
LDA 
STA 
JSR 
BNE 
PSHS 
JSR 
POLS 
CLR 
CMPB 
BNE 
COM 
LDA 
STA 
JSR 
BNE 
LDA 
STA 
JSR 
BNE 
BSR 
BRA 
JMP 
SPC 
DISPLAY DISK 
X — > 



DIOPS 



DIFIN 



PLAY 



PSHS 

TFR 

LDX 

JSR 

LDA 

ORA 

JSR 

LDX 

BSR 

BSR 

LDX 

BSR 

LDB 

LEAX 

JSR 

LDX 

BSR 

LDX 

LDA 

BSR 



DISKS. LIB 

3 

UCA 

DIINI 

1 

#SYSFCB 

♦$FF 

FCBDN, X 

tXFND 

FCBFC.X 

FMSCAL 

DIFIN 

X 

DDRV+9 

X 

WPBIT 

#S0B 

DIOPS 

WPBIT 

#XOSIR 

FCBFC.X 

FMSCAL 

DIFIN 

tXGIR 

FCBFC.X 

FMSCAL 

DIFIN 

PLAY 

DIREP 

WARMS 

3 
INFORMATION 
FCB 

X 
X.Y 

tMEDRIV 

PSTRNG 

FCBDN, Y 

♦ '0 

POTCHR 

tMEDISK 

PDATA 

PVNAME 

IMEN0MB 

PDATA 

#1 

FCBFA. Y 

O0TDEC 

♦METRES 

PDATA 

♦MESYS 

SYDRV 

PDASN 



UTILITY COMMAND AREA 

(VERSION) 
— > FCB 
DRIVE :- -1 

REPEAT 

. FIND NEXT DRIVE 
UNTIL NOT FOUND 

, RESTORE DRIVE 



SET WRITE FROT STATUS 



OPEN SIR 



. REAC INFO REC 

. DISPLAY LINE 

LOOP 

GOTO FLEX 



LABEL 

DRIVE 

LABEL 
NAME 

LABEL 

VOLUME N0M 
SPACES 

SYSTEM 
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LDX 


I MEWRK 






LDA 


WKDRV 






BSR 


PDASN 


WORK 




LDX 


IMEWP 






TST 


WPBIT 






BNE 


PLDWP 






LOX 


IMETWOD 




PLDWP 


BSR 


PDATA 


WRITE PROTECT 




LDB 


11 






LEAX 


FCBFS.Y 






JSR 


OUTDEC 


FREE SECTORS 




I.DX 


IMEFREE 






BSR 


PDATA 


LABEL 




PULS 


X.PC 






SPC 


3 




♦ PRINT 


DISK ASSIGNMENT 




* 


X — > 


"ASSIGNED" 


MESSAGE 


* 
• 
PDASN 


Y --> 

TSTA 


FCB A - 


ASSIGNED DRIVE 




BHI 


PAPRI 


IF NOT "ALL" 




CHPA 


FCBDN, Y 


IF NOT EQUAL 




BEQ 


PAPRI 






LDX 


IKETRED 


SWITCH TO BLANK 


PAPRI 


EQU 


* 


PRINT MESSAGE 




SPC 


3 




• PRINT 


STRING 






* 


X — > 


STRING. EOT 


PDATA 


LDA 


,X+ 






CMPA 


tEOT 






BEQ 


PDFIN 






JSR 


POTCHR 






BRA 


PDATA 




PDFIN 


RTS 








SPC 


3 




• PRINT 


VOLUME 


NAME 




* 


Y — > 


FCB 




PVNAME 


LEAX 


FCBNAM.Y 


— > NAME 




LDB 


18 




PVREP 


LDA 


, Xt 


REPEAT; GET CHAR 




BNE 


PVPRI 


, IF ZERO 




LDA 


tSP 


MAKE IT SPACE 


PVPRI 


JSR 
DECB 


PUTCHR 


. PRINT CHAR 




BNE 


PVREP 


UNTIL END OF FIELD 




RTS 




RETURN 




SPC 


3 




HEDRIV 


FCC 


"Drive: " 




FCB 


EOT 




MEDISK 


FCC 


Disk 


" 




FCB 


EOT 




MENUMB 


FCC 


| •• 






FCB 


EOT 




METRES 


FCC 


n n 






FCB 


EOT 




MESYS 


FCC 


"SYS " 






FCB 


EOT 




MEWRK 


FCC 


-WRK " 






FCB 


EOT 





MSG 



METRED 


FCC 


" " 




FCB 


EOT 


MEWP 


FCC 


"WP " 




FCB 


EOT 


METWOD 


FCC 


- — - 




FCB 


EOT 


MEFREE 


FCC 


" sectors free 




FCB 


EOT 




SPC 


3 


WPBIT 


FCB 







SPC 


3 




END 


DISKS 



EOF 



* FLEX Subroutine Linkages 

FLEX EQU SCDOO 

WARMS EQU FLEX+S03 warmstart entry point 

PUTCHR EQU FLEX+$18 put character 

PSTRNG EQU FLEX+Sie print string with crlf 

OUTDEC EQU FLEX+$39 output decimal number 

* File Management System Entry Points 

SYSFCB EQU SCB40 System FCB 
FMSCAL EQU SD406 FMS call 

* DOS memory map 

MAP EQU SCCOO start of map 

SYDRV EQU MAP* SOB system drive number 

WKDRV EQU MAP+SOC work drive number 

* Structure of an FCB 

FCBFC EQU function code 
FCBDN EQU 3 drive number 
FCBNAM EQU 4 file name 
FCBFA EQU $0F file attributes 
FCBFS EQU $15 file size 

* Function Codes 

XGIR EQU 7 get Information record 

XOSIR EQU 16 open system information record 

XFND EQU 20 find next drive 

* Miscellanious equates 

EOT EQU 4 end of text delimiter 
SP EQU $20 space 

UCA EQU $C100 to $C6FF (Utility Command Area) 
DDRV EQU $DE0O to DFFF (Disk Drivers) 
OPT LIS 

EOF 
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p-date.fth 



By: R.D. Lurie 
9 Linda St. 
Leominister, MA 01453 

SOME GENERAL 
COMMENTS ON FORTH 

Mr ORTH cut be just Sbout anything you winl in a 
computer language. It can be very high level, with 
everything done for you, so that you hardly need even lo 
know more about your hardware than that it simply exists. 
Or, FORTH can be so very low level that you might as well 
write your program in Assembly language. I try to strike a 
median attitude, possibly biased more toward the high level 
side of the scale, but I fully intend lo use Assembly language 
definitions whenever appropriate. 

Therefore, I hope that all of you who are interested in 
FORTH will take the time to read what I have to say. and the 
lime to disagree with me whenever you think that I am wrong. 
I don't want to give the impression that I am any sort of 
FORTH expert; far from it, I am still a relative beginner with 
the language. However, I have been writing programs in 
almost all of the common languages since FORTRAN in 1963, 
so 1 have formed some very definite opinions about what I 
want in a language. As it turns out, I can write programs 
faster in FORTH than in any other language, including BASIC. 
The highly structured nature of FORTH probably helps here. 
However, I am sure that that is only due to my own 
peculiarities of mind-set, and other people find other 
languages more to their liking, tn any case, now that I am 
retired, I have more lime lo spend programming in the 
language which I prefer. 1 hope that you will come to like 
FORTH as much as I do. 

There are essentially three versions of FORTH for the 
68xx family. There is FIG-FORTH. FORTH 79. and 
FORTH-83. I have used the FIG-FORTH on both the 6800 and 
the 6809, and I really have no complaints with either version. 
I can't say much about FORTH-79, except that I partially 
converted my 6809 FIG-FORTH to it, and I honestly could not 
see any advantages. I am now using FORTH-83 as furnished 
by W. M. Federici. He calls it "FF9", and gives it away! I 
doubt that you could buy a belter version of FORTH for any 
machine; he offers it for the 6800 and the 6809. The only 
problem is lhal there is not enough documentation for the 
beginner; a beginner will have lo buy and absorb several 
books to be able lo use FF9 to its full potential. But don't let 
ihal discourage you, since any book on FORTH will leach you 
enough to get started. Check 68 MICRO JOURNAL, 2/86. for 
details on getting a copy of FF9. 

I cannot comment on the versions of FORTH for the 
680xx. except to acknowledge their existence, since I do not 
have a 680xx machine. 



All of my examples will be based on the 6809 and FF9, 
but I will liy to point out any changes which I think might be 
needed for oiher versions of FORTH. Also. FLEX is my 
operating system, but STAR-DOS (SK*OOS) may work just as 
well. At the last I heard. FF9 did nol work reliably with any 
version of FLEX for the CoCo, but this may have changed; 
only Wilson Federici can tell us the latest there. 

Incidentally, does anyone know of a FORTH for OS-97 

.DATE 

The application .DATE , as FORTH programmers 
sometimes call a program, prints the current system date in 
what I call "the common form", lhal is. ihe name of the 
month is spelled out fully, followed by a comma, the number 
of the day, a comma, and the year as four digits. As is usual 
with FORTH, .DATE can stand alone as a useful command lo 
use from the terminal, but it can also be called from 
definitions in a much larger program. 

However, .DATE is also useful in illustrating several 
programming techniques: 

1. CONSTANTS used as RAM pointers, 

2. Use of CASE, and 

3. Number formatting. 

CONSTANTS 

Three CONSTANTS are defined as hex numbers, for 
convenience. Each CONSTANT is lo be used as a pointer lo a 
single byle in system RAM. These three pointers can point 
lo any section of memory where Ihe needed data might be 
stored; there is no need for them lo be consecutive numbers. 
These just happen to be Ihe three addresses used by 6809 
FLEX. Go ahead and change them, if you need to. PRINT THE 
NAME OFTHE MONTH 

This definition requires that there be a number on the 
Data Stack before execution. This is what is meant by the 
rather cryptic comment: ( n — ) which shows what happens to 
the slack during the execution of .MONTH . The "n" 
represents any 16-bit, signed integer on the top of Ihe stack. 
The "---" represents Ihe execution of the word, and nothing 
prior to the delimiter shows that Ihe only change lo Ihe slack 
was the removal of "n". The parentheses are simply comment 
delimiters. Incidentally, ail hell could break loose during the 
time represented by "---". but, as long as it is transparent to 
the programmer, nobody cares! 
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.MONTH makes use of CASE . This form of CASE was 
first presented by Dr. C. E. Eakcr in FORTH DIMENSIONS. 
U/3. It is based on number matching, so that it is simple, 
fast, and reliable; it resembles the "case" or "switch" of other 
languages. 

.MONTH is unusual in that it does not need any error 
trapping. Of course, they would do no harm, by why do it if 
it's not needed? Test it yourself by executing the following 
definition: : MM 14 DO CR I DUP 2 .R 2 SPACES 
.MONTH LOOP CR ; There is no way I know of in which an 
out-of-range number can do harm with tliis form of CASE . 

The four words: CASE OF ENDOF ENDCAS E make up a 
required set. The program will crash if they are not all used, 
and used in the proper order. The selection is initiated by the 
word CASE . Any legal expression may follow CASE , piior 
to the use of OF ; however, the top-most 16-bil integer on the 
Data Slack will be used for comparison to the selector key 
integer which just precedes OF . 

The selector key must appear as the last word in the 
definition prior to OF , and it must be an integer, a 
CONSTANT, or an expression which evaluates into an integer. 
OF DROPs the value on the Data Slack duiing the comparison, 
so an extra copy must be made before the execution of OF if 
the value will be neaded elsewhere, even between OF and 
ENDOF. 

The expression between OF and ENDOF is executed if a 
match is found between the top value of the Data Stack and 
the selector key. The full expression is executed, no mailer 
how long or how short it is. ENDOF then causes a branch to 
the expression immediately following ENDCASE . 

If no match is found, then execution branches to an 
optional expression immediately preceding ENDCASE . As in 
the situation shown here, if there is no such expression, 
execution proceeds normally following ENDCASE . 

Ill discuss CASE in more detail another time. PRINT 
THEDA1E 

.DATE begins by using C@ to fetch the byte pointed to 
by SYSMON . This byte is used as the number on the Data 
Stack required by .MONTH, which prints the name of the 
month. 

The day, when punted, may consist of either one or two 
digits, so provision must be made for this condition. The 
byic returned by C@ from SYSDAY is duplicated and compared 
to 10. If the byte is less than 10, that is, has a value of 1-9, 
then two columns are allocated for printing it; however, if the 
byte has a value of 10 or more, then three columns are 
allocated. In either case, the first of the allocated columns 
shows as the empty space between the name of the month and 
the number of the day. 

A short ASCII suing is then printed which contains a 
comma, a space, and "19", which is the centuiy number. This 
is followed by the number for the year, fetchad in the same 
way as the other parts of the dale. Notice that by allocating 
only two columns to the number of the year, ihe two digits 
are up against the "19" of the string, and no spaces intervene. 
Obviously, iliis part of the program will need changing after 
about 13 years, but I will leave that lo you to do. 

As with any FORTH application, execution is initiated 
by entering: .DATE System Requirements. 



For those of you with FF9 and FLEX, I suggest that 
.DATE be entered just as it is printed here as a FLEX text file 
named P-DATE.FTH. You can omil the comments, but I 
recommend that ihe listing otherwise be typed in just as it is 
shown here. That will make it easier lo find any typing 
errors, which can be a problem when entering a FORTH 
listing. Remember that the spaces between words are not 
significant, jusl so long as there is at least one space. 
Remember, also, thai the punctuation is a pan of the program 
and cannot be skipped. 

If you are using another version of FORTH which uses 
FLEX DOS. then you should still be able to enter P-DATE.TXT 
just as shown here. I think that it is valid for FIG-FORTH and 
FORTH-79. 

Those of you who prefer the more conventional FORTH 
screens can, of course, enter .DATE that way. I suggest that 
you plan on using 3 screens, so that you do not split a 
definition across screen boundries. 

EOF 

ItSI P-OATE LST 



< 

( Constant! 



( 

HEX 

ccoe ronsTajrrsrSrCN 

CCOf CONSTANT SYSOAY 
CCIOCONSTANf SYSYR 



( 'syilam month' address) 
( 'system dag" address ) 
( 'sustain y*sr~ address ) 



DECIMAL 



( ' 

( Pnnf the nans of the month from tne suppliad numbar ) 
( Nothing is snnted If Ihe number is out of range, this is « ) 
( function of (he way CASE has twin defined within tnt FORTH ) 
(eompller ) 
< ' 

JOfTM <n — ) 
CASE 

I Of "January- ENOW 2 Of ■ February" ENDOF 
JOf •haroi* ENOOF 40f ' April " ENOOf 

5 Of 'hay/ ENOOF SOf'Juna" ENOOf 
7 Of " .lulu" ENOOF a Of ' August' ENOOF 
grjf 'September- ENOOf 10 Of 'October' ENOOf 

I I Of ' NovemtW ENDOF 1 2 Of * December ENOOf 
ENDCASE , 

( 

( Pilnt the date In Ihe form Ftaith ad, I9uy ) 



(' 



BATE ( — ) 

SYSMON C* «XTH 
STSOAV » DUP 10 < 

IF 2 R 

ELSE J X THEN 
.*. 19' 
STSYR Ce 2 * , 



( print the month ) 
( pnnl ihe flog ) 



(print the century ) 
( print ihe year 
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BIT-BUCKET 



(By: All of us. 



D 



Laat time I wrote I promised • little diecnaaioa SB 
the LI IT sad HIT ittttilld, hat ltt ■• begin by 
• <;ii| Iktl Ibi rinoo tbey art not ooraiU; 
eacouatered la 'ordiaary' XBASIC prograaa ia probably 
bacauaa tbey would aerve 04 purpoae ia programs which 
acroll coatinnoaaly. Tb ia will btcm clear ia the 
dleceaeioa following I 



Lat'a auppoia »a have a ecreem-oriented dieplay 
with •• araa reeerved for arroi it(ti|ii of various 
kiada, and that a meaeage "Hiatal ioti eutiy" baa 
jaat baaa diaplayad. Mow a aaw ■(••t|i baa to ha 
overlaid ia tha ••■• area, eey "Syntax error". The 
problem ie that if it'a eiaply overlaid we'll see tba 
meessge "Syntee error eatiy". »o obviouely wa have to 
delete the old message ia torn* way. Thie, of cooree, 
leede aa into the different methods which coald he 
employed, ror example I 

e. If tbe meessge line extends right to tba edge of 
the ecreen one could aiaply poeitioa tba cureor et tba 
etert of tbe uiii|i, iaeae as "Ireee-to-end-of-Lioe" 
code, and write in tbe oew message. 

b. If tbe meaaage eree bee eoaie vital pert of, lat'a 
aeeuae, e game— board to tbe right of it, we can't uee 
(e) above ea it woo Id wipe oat pert of tbe game-board. 
In tbie eituetion we could poeition tbe coreor ea 
above, print meybe 10 SPACte, re-poeitioo tbe cueor, 
and tben write tbe new meeeege, OB 

c. Ve conld uee LIR. To do thia nicely, wa would, 
by way of e demo program, write i 



10 AI-" 

20 InTUT Q»i LBR A« • Ql 
30 PBIR AS; "I": GOTO 20 



(jaat 20 CTACge) 



IKK it, end try entering raepooeee of ap ta 10 
cberectere in reepnnee tn tba prompt, lata that as 
natter bow long er ebort tba reeponee ie, LUX will 
alvaya pad aat to 20 cberectere with 57 ACT, a, before) 
diepleying tbe "X" (which is included eiaply te mark 
thn aad of At). If thn raepoaaa la ewer 20 character* 
long, LIET will trancete it don to 20 charactere. 
Tbare ie enotber little adwaatege te neing UR, end 
thet ie tbet havieg printed onr aeeeege, tba career 
will be aicely poeitioaad et oar point "X", ready fas 
whatever bee to follow next - poeeibly tn reqeeet e 
new eod eccepteble input tbie time around. 

■IR Vbet cen I lay ebout tbie? Except that wbereee 
LStT lef t- juetif iee tbe new aeeeege, (SET right- 
juetifiee it, pedding from tbe left with SPACEe. Tbie 
would be more ueeful for diepleying 'ceeb' entriee, ea 
tbe amount! would be neatly columaieed et tbe right. 

I'm now going to digreea, end diecuee XBASIC e little 
more generally. Piret. enotber error in tbe meouel, 
wbicb etetee tbet tbe maximum length of en XBASIC line 
ie 127 cberectere. lot true! Linet cen be op to 255 



cberectere in length. Secondly, eo nndocuaented 
feature, neaely tbet if one entere LIST -100 in 
reeponee to tbe KSA0T prompt, your progrea will he 
lieted froa tbe beginniog up to end including Line 
100. Tbe reveree, LIST 100', doee mac, boweeer, LIST 
from Line 100 to tbe end of tbe program. Tbit feeture 
work in gBASIC (eee below)) 



Thirdly, eod aucb aore importantly, Dr. Pieceoee, of 
Oatete Oaivereity, Southern Africe, bee pointed out to 
ne e wary eerioue flew in IEASlC'e f loeting-poiot aetb 
operetione, which ceo produce completely erroneous 
reeulte when deeling with very lerge. or very emell, 
aunber*. I've eupplied bin with e petcb to teke cere 
of difficultiee with tbe MULTIPLY operetioo, but tbe 
DIVIDE petcb, though not e difficult one in iteelf , ia 
not eo eeey to fit in. 

Which bringe me to e eubject wbicb should be of 
intereet to e lerge nuaber of our reedere. Ae you 
koow, I've been etudying tbe ioner workings of XBASIC 
for tome yeera now, working out petcbee for thie and 
tbet , or modifying it eo it cen cell IEDIT (en XBASIC 
line-editor) directly from XBASIC iteelf. All tbie 
bet reelly been etop-gep, f ingar-in-tbe-dyke patching, 
eo eome time ego I decided to write ay own BASIC - to 
be celled BBAS1C ('I' for 'lobert', ay firet name). 

It'a elmoet cooplete now, end though I've ohviouely 
had to make it competihle with XBASIC, ao you don't 
have to acrep ell your old XBASIC prograaa, it differe 
coneiderebly in tbe following aajor reepecta : 

1. It'a been written directly in optiaieed 4809 code, 
ineteed of 'weraed-over' MOO code. 

2. It doeen't beve eoy of tbe knows XBASIC 'huge', 
euch ea tbe erroneous 'Mieeiog Ferentbeaaa' or flawed 
floating-point aetb. 

3. 'I' bee been edded ea a abort form of 'INPUT', 
aimiler to *l" for 'PKIMT' 

*• It includea tbe function 'ABC', ao that ABCSIM, 
AKCC0S end AICTAI nay be implemented, tbougb for 
competihility'e aake I've had to retein tbe originel 
ATM function ee wall. 

5. CBA1M ellowt CHAIHing to e file with nay 
exteaeinn, tbougb for now tbe file to wbicb it CHAIRS 
hee to be of the s*ae type es tbet currently in 
memory, i.e., either ell BAC filee, or ell BAS filee. 

6. Hoet importantly, it lacladae e built-in line- 
editor with tbe following feeturee : 

e. lnetent resell of ea erroneously-entered lioe 
wbicb bee been rejected by XBASIC. 

b. Id i ting of may apecified program line. 

c. Pull cursor-control, LETT. IICBT. UP end DOVFJ. 
Why UP end DOW, you eek? Juet in cese you're 
editing e 255-cbaracter line, end wieb to do 
eoae editing in tbe middle of tbe eecond die- 
pleyed line. 
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d. Express IICHT/LETT cursor positioning for aoving 
quickly froa one cod of * line to the other. 

e. INSERT, DELETE tod OVERLAY, plus SPLIT tod HELD. 
SPLIT will (•• it* oane iaplies) split • line 
into two individual line* it the cursor-poiot , 
usually at a coloo. HELD, on the other band, 
•ill meld, or join together, two aucceaaive 
progres linea, with autoaatic deletion of the 
second-line's line-nuaber, aod ita replaceaeot 
by a coloo. What do you think of tbatT 

Keeping in aind that BEDIT, if it were uaed at all, 
took up between 1500 and 2000 bytea, you Bay be 
wondering juat bow long thia new RBASIC it, aeeiog 
that it includes the beat featurea of BEDIT, plua the 
extrai aeotiooed above, auch aa ARC, plua other 
featurea too ouaeroua to detail. Would you believe 
that in apite of all theae goodies it'a atill 
currently between 1500 and 2000 bytea ikntn tban 
XBASIC? In addition, due to iaproved algorithaa, aore 
efficient coding and ao on, it abould execute faater 
tban XBASIC. Tiae-coapariaona will coee later, wben 
we've added aa aany goodiea aa poaaible, before 
aarketiog later on thia year. So if you've beeo 
concerned about aoae of the liaitatiooa of XBASIC, or 
are cooaidering an 'add-on' line-editor (which only 
eata up vital aenory), you abould aaybe bold off for a 
while. 

I bope aincerely that you won't take tbia aa a put- 
down of XBASIC. Thia baa beeo a wonderful prograa 
(one of tbe beat BASICa around, in ay opinion), but 
ita daya are nuabered, especially aa TSC no longer 
aeeaa to be aupportiog it, and I've given up on juat 
patching it I One can only go ao far in converting a 
prop-driven plane into a jet, tbeo there coaea a tlac 
wben the project baa to be acrapped, and the new jet 
built froa tbe ground up. 



I'd like to hear froa friends old and new if you have 
any idea* for incorporating into RBASIC, though I'd 
atill like to keep it aa coapact aa I poaaibly can. 
My preaent tbougbta are to create add-on epecialty 
aath packages, such aa a Statiatical package, a 
Hyperbolic Functioos package, aod to onl Would you 
find theae ueeful? I'a alao considering Laela<i*al the 
constaot "*' aod aaybe Factoriala in the current 
IJUS1C. 

See you next tiae. 

MICK&NICS 

*"*^ V*-' RJSEAM'H COt*. 

MicrocoiDpuien • Hardware and Software 
GIMIX* Sales. Service snd Support 

1J1I3 LYNN AVENUE. BRITISH COLUMBIA. 

ABBOTSfORD. CANADA. VIS lEi 

PS. Special note to Don. Any guidelines you can 
offer a friend in getting tbia off the ground? Any 
pointera would be aoat appreciated! 



Sincerely , 

£J 

R. Jonea 
Freaident 



ISitot's "Hon: 'gob, t ithttM that most of tfu rtsponscs yea roast will 
gtvt you enough u stay busy for quiu some time. Joel is, I would bit thai if 
you could add all lb* ftotuns aiijd for, tbe p ro gra m would be ant big 
VtflQUH'M. I mean a big'unl 

Jltnttier, a VXSIC with editor is artointy something users would 
barbpi to. Another is ike priti; thai it important as most ustrs alrtady boot a 
tSKSlC so to go to the cyanic of another one would nquiit that the newer 
one not only Hoot o lot of neat features, but 6c within their budget, 

let me know bow itgoti. And feep the good stuff coming. 

<DWW 

EOF 
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1641 Routt St. 
Lakewood, CO 
September 12, 



802 IS 
1986 



Don Hill iiM 

'68 Micro Journal 

39t)fl Cassandra Smith Road 

Hixson, TN 37343 

Dear Don , 

I've got soma comment* about the August 
and September issues of '68 Micro. 

First, regarding Ron Anderson's problem 
with linefeeds having carriage returns added 
automatically in OSK (September, p. 10): 

This is definitely hard-coded in the SCF 
file manager (see enclosed disassembly of SCF, 
page 8, near the bottom). This code is used 
only by the ItUritLn system call (writilnO in 
C), not by the I*Urite system call (writeO). 
What function is Ron calling to send output to 
the terminal'' If he is calling a function 
which ultimately calls putcO 
(pr Intf ( ) .puts ( ) , etc.) then he can set a flag 
to tell pute() whether to use wnteO or 
wr.itelnO. (See the C compiler manual - "The 
Standard Library" chapter - putc ( > ) . 
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ding the problem with the OSK C 
(v. 2.0) stopping with a bus error 
•ling an initialized float array 

. 18) : 
compiler uses a structured variable 
t a constant (it may use it to 
other things Csuch as variable 
I don't really want to decipher 
sseibly language source code to find 
structured variable contains (among 
gs) a word which indicates the type 
t, an int which indicates the si2e 
stant (i.e., 8 for a double, 4 for 
float) and a location which can hold 
alue or a pointer to a value. 



When the compiler encounters a floating- 
point constant (such as "3.14") it converts it 
from ASCII to a double. It then allocates 
space for that double, male* the pointer point 
to the double and sets the size at 8. Or (for 
those who might follow code better than this 
expl anat 1 on ) : 

struct structvar ivar| 
v*> — >dblptr-mal loc (sizeof (double! ) I 
•var — >dblptr"t amp .doublet 
var->sl2e>«si zeof (double)l 

If the source code has actually requested 
a float, then the compiler replaces the 
pointer to the double with the float 
equivalent, deallocates the space used by the 
double, and sets the size to 4: 

double otempptrl 
tempptr-var->dblptr| 

/• tempptr points to double •/ 
•(float •> (fcvar->dblptr > -•tempptr I 

/• var->dblptr is now float 
equivalent of double •/ 
var->size-sizeof Cfloat>| 
free (tempptr) | 

The bus error problem comes a little 
later when the compiler outputs the assemo ly 
source code. It prints the value of the 
constant (as in " del 0«40000000" for a float 
2.) and then deallocates the space used by the 
structured variable. The deallocating 
function checks to see if the structured 
variable refers to a floating-point constant. 
If it does then the function deallocates the 
space pointed to by that pointer: 

if (var->type -- FLOATING) 

friftvu — >dblptr I I 
free (var i \ 

OOPS' What happens when that "pointer" 
is actually a float rather than a pointer to a 
double'' well, free looks near the address of 
that value to see if it is a valid address. 
Since there arm very few 1 gigabyte OSK 
systems around (for example - float 2. is 
0x40«i0i<>000 Cover 1 billion]) the addressing 
circuitry will go TILT 1 



There is a fix for this bug. 
shel 1 type: 



From thi 



(if they arm not already) 
(in memory) 



load debug c68 

debug 
1 c68 
di .r7*df4a a 

The computer should print (extraneous 
data omitted here - comments added by met: 

move.l (c7),a* 

cmpi.M §73,32(a«> if type is floating-point 
bne.s DF6A*r7 
move. 1 (a7),af) 

tst.l 34<ar") and pointer is not HULL 

beq.s DF6A*r7 
move. 1 (a7> , «• 
■OVt.l 34 («»>,<*• 

bsr E234*r7 then deallocate 

.1 (a7),<M this is DF66*r7 
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If you don't see this coda then you havi 

a different vardon of the compiler and Mill 

hjvt to search a disassembly for its 
equi val ent ■ 

If you do see this code type: 

cm -r7*df34 

7*06 

bemS 

18 

66Ca 

202S 

22 

67M 

dl .r7+df4a a 

The computer should print: 

•ova!. 1 (*7) , a* 

capl.M •7S,32<a0) if type is floating-point 

bne.s DT&&*f7 

moveq.i *8,d0 

cmp.l 24(a*>,d" and size equals 8 (double) 

bne.s 0F6&+T-7 

aove.l 34<a0),d0 

beq.S DF6A*r7 and pointer is not NULL 

bsr E234it7 then deallocate 

aove.l (a7),d0 this is 0FfcA+r7 

If the computer does not print this code 
then double-check that you typed the numbers 
correct 1 y. 

If the computer does print this code then 
type: 



save -rxf»c68 C6S (save c68 to the) 

(execution directory) 
fix mod c68 -ux (update module CRC) 



If you haven't received any error 

messages you should now have a fined copy of 
c6B. 

There are a couple of other bugs in the 
compiler that you should be aware of. 

First, if you have the following cods: 

whatmver (argl,arg2> 
double mrgl I 
register int arg2i 

the compiler thinks arg2 is in register dl . 
Actually dB-dl contains argl (arg2 is on the 
•tack). This problem does not occur if you 
don't declare arg2 to be a register. 
MicroMare is auarm of this bug and responded 
to my letter to them about it. 

The second bug Mas a little harder to 
track down for reasons which should become 
obvious (at least to any machine language 
programmers) . 

If your code has complex equations then 
the compiler usually has to generate code to 
save any intermediate values - for example: 

double a,b,c l d,et 

e-f abs(a-b)-f abs(c-d) t 



In this sample code the program Mill 
calculate fabs(a-b), save it to a temporary 
location, calculate fabs(c-d), subtract if 
from the previously saved value (i.e. the 
result of fabs (a-b)> and place the result in 
e. 

The compiler Mill typically put the 
temporary value in a pair of registers (such 
as d4-d3) , calculate fabs(c-d) and put it into 
another pair of registers (d2-d3> , move d4-dS 
to d£-di and do a double subtract call. 

However, if the spare data registers (d4- 
d7> arm being used — for example: 

double a,b.c > d,ei 
register int f.g.h.il 

e-f abs(a-b)"fabs<c-d)t 

then the compiler Mill put the temporary value 
on the stack. Unfortunately, the compiler can 
become confused about what temporaries arm on 

the stack and what to do with them. The 
compiler may manipulate the stack in strange 
Mays (particularly after an if statement). If 
the program takes a certain set of branches 
then the stack Mill be at the same level on 
leaving the function as it was on entering the 
function. But if the program takes a 
different branch or set of branches the stack 
pointer may end up with a different value. 
This means the computer won't have the correct 
address to return to when the function is 
f inished. 

The program I was running Mould execute 
one function hundreds of times with no problem 
and then crash. Even DEBUG Mas not much help 
at first since it displayed only the current 
value of the program counter rather than 
keeping track of the last few pc values. 
After hours of head-scratching, inserting 
prlntf statements and working Mi th DEBUG I 
discovered the stack mismatch and thought 
"compiler error 1 ", I notified lilcroware of 
the problem but never received a reply about 
it. 

This bug can be worked around by not 
declaring char, short or long variables as 
registers in a function where the code has to 
save values temporarily. Pointer variables 
can be safely declared register since they use 
the address registers (which arm not used for 
temporary storage) . 

I want to apologize to those people Mho 
wrote to me after reading my letter in the 
March '86 issue and Mho arm wondering why I 
haven't responded. 

I'm a natural procr astinator (someday [ 
intend to join "Procrast inators Anonymous".) 
I put off answering those letters for just a 
little too long so they ended up in a box 
somewhere in storage when we moved to our new 
house (actually built in 1914, but new to us). 
Please write again - your new letters will 
reach me before I find your old letters' 



Si ncerel y , 



CifaJhfc- 



Cal vi n Dodge 
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*uatin, Tajtaa, S«(rt«ab*r It, 196.6. . . Motorola ' ■ Hicropcocaaaor 
Product* croup innrnn—r tha KC6*o3 0, tha Industry 1 ■ mini 
ganaration 3 2-blt HPO. Thia anhancad HFU uta tha hlghaat 
parforaanca atandarda avar for 32-bit ajpua. Th« idMOIO offara 
TWICE tha parformanca of Clha currant 32-blt parforaanca laadar, 
tha NC6t020, whila at tha aaaa tlaa Maintaining 1001 upward 
•Oft war* coda rraipa tlbll lty with CM antlra K66000 Paally IfPDa. 
Tha HC6S0J0 a tart ad with • high parforaanca MC66020 cora and 
addad thaaa parforaanca laprovaaant faaturaa i lncraaaad 
lntarnal parallallaa, dual on-chip cacha* with a burat flllabla 
aoda, dual lntarnal data and addraa* buaaa, laprovad bua 
Intarfaca, and on-chip Pag ad nrnmory Ktnagaaant Unit, HKD. 
Tha HC660J0 KPO la In a unlqua poaltlon to provida tha 
parforaanca raqulrad In naxt ganaration anglnaarlng 

vorkatatlona (2 to 3 tlaaa tha VAX A600} •• wall aa tha prlca 
and functionality nacaaaary to build high voluaa %2 , 00 to 
93, 000 of flea autoaatlon ayataaa axcaadlng tha parforaanca of 
tha VAX 8600- Tha targat appllcationa for tha HCftiOJO 
lncludai 

• Offlca Automation (hlghaat voluaa) 

* Enginaarlng Morkatatlona (hlghaat parforaanca) 

* rauit tolarant coaputara (tranaactlon procaaalng) 

* Para 1 la 1 Procaaaor a tauparalcrocoaputara) 

• Talaphona aultchlng ayataaa (PBX. PABX1 

* Intalllgant Control la ra (Coaaunicationa, ractory 
Autoaatlon, graphic*) 

TTw HC**03u rntroduoa* Tndtia trv riraf 

Thla naw high parforaanca aacond ganaration 32-blt hpo offar* a 
nuabar of uniqua faaturaa: 

• rtUT OH-CHIP INSTRUCTION A*D DATA CACHES 

* rZUT ON-CHIP HAJtVAJtQ- STYLE AACH:TECTU*E 

• riUT DYWAMXCALLY COMPICURABLZ WS INTERFACE 

• flBST TTUU)SPAK£KT MEMORY WIH0CW5 

Tha MC6R030 aupporta tha flax lb la coprocaaaor intarfaca 
lntroducad on tha HC64Q20, and additional plna hava baan addad 
to tha chip to aupport burat aoda, aynchronoua aoda, dual cacha 
•upport , And aaulatlon providing dataralnlatlc tracking of 
lnatructlona through tha pi pa and tha ability to fraat* tha 
contonta or tha on-chip cachaa. Thaaa faaturaa along with tha 
othar annate aaanta addad to tha parforaanca aatting MC6602 
cora, craata* tha naxt 33-bit parforaanca atandard. « thi 
KC6A030. 



•FIRST Oal-CHIP ZaUllKULllOM AaTJ DATA CAOOS 
Today ■ a 32-blt ayataaa laplaaant cachaa (high apaad taaporary 
atoraga) to lncraaaa tha parforaanca by aupport ing tha cpa 
axacutlon unit with 1— ariiata accaaa to lnatructlona and data. 
Tha MC680 2 uaa tha flrat 32-blt HPU to of far on-chip 
lnatructlon cacha. How tha MC6»QJ0 ia tha flrat 32-blt HPU to 
offar both on-chip lnatructlon and data cachaa. Tha unlqua on- 
chip indopandant cachaa provida lncraaaad aupport of tha CPU 
axacutlon unit for highar parforaanca. Tha dual 2 56 byta on- 
chip lnatructlon and data cachaa booat tha data flow to tha 
CPU . typically a aajor parforaanca bottlanack, to annanca 
ovarall throughput, opa rating f roa tha cachaa raducaa accaaa 
tlaaa but alao raducaa tha ovarall bua raguiravanta alnca tha 
CPO apanda laaa tlaa on tha bua accaaalng data, tui accaaa 
tlna la raducad furthar by tha burat flllabla cacha aoda 
allowing hlgb apaad data fllla of both tha data and lnatructlon 
cachaa. Thaaa faaturaa lncraaaa bua bandwidth for othar bua 
aaatara including aulti-procaaaor ayataaa, LAHa, dlaxa, ate. 
Slaulatlon atudlaa on 1? all lion bua cyclaa capturad froa Unix 
workatatlona indlcataa that tha combination of a 236 byta 
inatruation cacha and 156 byta data cacha ia tha optisua alxa 
whan evaluating all icon dia alxa, parforaanca lncraaaa, and 
cacha alca. 

a PIRST OB-CK1P HAFVAJtO STYLX ARCHITECTURE 
Tha Harvard atyla archltactura haa baan around many yaara in 
aavaral aupar and aainfraaa coaputara allowing parallal accaaa 
of data and lnatructlona. two indopandant 32-blt addraaa buaaa 
and two Jl-bit data buaaa allow tha CPU, cachaa, PMHU, and tha 
bua control lar to oparata in parallal . Thaaa parallal 
lnatructlon and data pa tha provida tha procaaaor an lntarnal 
bua bandwidth of graatar than to MbytaaV aacond, Tha HC6B030 
can alaultanaoualy accaaa an lnatructlon froa tha lnatructlon 
cacha, data froa tha data cacha, and in* truct ion/data froa 
axtarnal aaaory. Optiaillng lntarnal parallaliaa help* tha 
procaaaor achiava tha hlghaat parforaanca avar for 32-blt KpUa. 

* Pllurf OVMAAX CALLY COMPXCUIuULS BOT IaTESTAC* 
Tha «C6«0)Q will find ita way Into nany typaa of ayataaa froa 
low-and (32,oao-$3,000) to high parforaanca (>*io.ooo) with 
■ucb of tha ayataa tradoof fa taking placa in tha aaaory 
•ubayataa. Low and ayataaa will typically intarfaca diractly 
to low coat ORAM uaing only tha lntarnal cachaa for 
parforaanca incraaaaa whila high parforaanca ayataaa will uaa a 
au it 1-1 aval hierarchy of aaaory with blgh apaad cacha couplad 
to tha HCatOJO which than say accaaa a rang a of aaaorlai froa 
high apaad atatic to alow dynaalc (Uuxa. 

To aupport thaaa faaturaa tha HC6I030 aupporta both * 
aynchronoua bua intarfaca (with a ainiaua t clock accaaa) which 
•llowa aaxiaua accaaa tlaa to a cacha aubayata* aa wall aa an 
aaynchronoua Intarfaca (aa ax lata on tha MC6ID30J for alovar 
aaaorioa, paripharala, and othar KC6A020 coapatlbla aubayataaa. 
Thla Intarfaca aupporta aynchronoua or aaynchronoua accaaaaa on 
a eye la by cycla baa la aa dataralnad by tha aaaory aubayataa 
raquaatad. Lika tha HC61020, compatibility la aalntainad by 
aupporting tha axlatlng aaynchronoua dynaalc bua ailing faatura 
which allow* lntarfacaa to •- r 16-, or 32-blt davlcaa. 
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Additionally, thle bus interface provides the lav and eystea 
dssigner lncraaaad ptrfoninci by talcing advantage of tha 
■harttr accaaa timea of farad by tha pagad aoda. nibble noda. 
■tatlc column DRAM technology. Hir«, tha MC68030 can request a 
burat fill to tha internet cachaa. Sinca datum in tha cacha ia 
organized In rowa of four longvorde. up to thraa additional 
longvorde nay be loadad during tha accaaa. Tha MC680 30 will 
raquaat a burat fill and tha eyetea can than, in aa llttla aa 
ona clock par aubaaquant accaaa, aupply tha MC68030 with tha 
auccaaaiva data obtalnad froa tha memory. 

* ADDITIONAL PEHTOMIWfCi tXttAJfCEHEKTS 
Additonal gaina in performance ara Bade by bringing tha 
function of atoory menagesant on-chip with a Harvard atyla 
architecture. Tha dual bua atructura off ara 8 Mbytaa of 
bandwidth and allova tha KKU to ba aff iciantly intagratad in- 
chip. In doing thle, tha tiae to tranalata logical addraaaaa 
to phyalcel addraaaaa can ba hlddan during cacha accaaa. ao 
that tha ayatam will m no performance degradation dua to KKU 
tranalatlona. Additionally, tha on-chip KKU ia coup lad to tha 
inat ruction and data cachaa ao that ecceeees to tha on-chip 
cachaa ara par formed in parallel and tha KMU la not utilized 
untiii required. 

The KKU portion of the MC68030 providaa a high-powered a*t of 
functlona eveilabla on the KC68BS1 Caged Memory Management Unit 
to include multiple pege aizaa, multi-level tranelatlon traee, 
on-chip Addraae Tranelatlon cacha (ATC) , and autoaatic accaaa 
hlatory maintenance- Tha KKU on the MC68030, Ilka the MC6BS31, 
will automatically aearch tha aain memory for addreaa 
tranalatlona when they ere not found in the ATC. 
The on-chip KKU reduces tha minimi* phyalcel bue cycle time to 
two clocks, 1/2 the tiaa required by tha HC6B020 and MC6B651. 
Internal pipelining peralte tha KKU to add no tranelatlon tiaa 
to any bua cycle/ phyeical accesses ara luat aa fast ae 
logical accaeeea. Tha 22 -an try fully eaaociativa on-chip 
Addreee Translation cache (ATC) , halpa maximize performance. 
ATC hit ratea will ba greater than 99* for 4K pagaa and ebout 
9*1 for IX peg**, 

Tha MC66030 aupporta the eaae powerful coproceeeor interface 
inherent to the MC68020 HPV. MC68SS1 floating Point Coproceeeor 
fFPCP) , MC688P2, the new Enhanced FPCP, and the MC68B91 PKKU. 
Unique dynamic diaabi Lnq of tha addraaa tranelatlon aupport* 
off -chip KMUa ea wall ae eeuletion aupport whan tranalatlona 
nuat be dleablad for the emulation eaftvare to execute. 

Occaaionelly , e system pay require rafarencee to memory 
locatlone thet cannot afford the time required to eeerch teblee 
for e correct tranalation. For example, if the MC68030 is 
■haring tha graphica function in a lav coat ayetea, drawing a 
line acroae tha acraan ahould appear continuoua. should a 
tranelatlon in t;he ATC miss . thle line drawing may appear 
arratic aa tha tables ara searched. 



To eliminate thle problem, the MC68030 provldee tha feature of 
"tranaparant memory wlndowo" which tha application can define 
to nap directly through tha logical to phyalcel addraaa apaca 
bypaaeing tha KKU. In thla wey, there la no overhead incurred 
for time critical port lone of the application. Theaa windowe 
can ba n email as 16 Mbytaa or as large aa tha entire 4 Gbyte 
address space aupportad by the MC68030. 

MC68030 availability 

Tha MC68030, dasignad in Motorola' e 1 . 2 micron NCHOS single- 
layer mstsl with sillclde process at 20 KM: operetion wilt aae 
flret eillcon in March, 1987. This high density MPU contains 
an affective tranelstor count of approxlaately 300,000 on a 
chip of approximately 378 mils on a side. The MC68030 32-bit 
MPU will be general eamplad in July, 19*7, in a 12E1 lead PGA 
package at 16.67 MHz. Production will begin October, 1987. 
The NC6B030 KP*J will also be incorporated into a high- 
performance VMEbua eicroconputer board to ba available in tha 
fourth quarter 1987. Cave lop vent system eupport will also ba 
provided in 1987. 



o 

en 
oo 
o 

CO 

o 

I - 

O 

o 
> 

CD 

> 



















X 










<fl 










-1 




o 

c 








1 










TJ 












HI 












a 


i\ 












S 


I 




1 




























3 








-> 


5? 

m > 


1 


' 














o 






f- 












O — 
> Z 






-I c 












o« 


39 tfl 
O 












s* 








tV 


r" 


" 


\f 


' 






I 




, 


J 


1 














If 








> 

n 


■o 
i 




1 










s 








r 


' 


r^ 




EH»rn*l 


Bui 





48 



November '86 



68' Micro Journal 



M) MOTOROLA INC. 



Microprocessor Products Group 
P Sox 3600 
Austin, Texas 78764 



EDITORIAL CQHTACT: 
Hark "Varcruyu* 

■iii m fill 

«ACOl COWTACTi 
Ommn Hoskoy 
313/^40-2839 



h.'j. Cr«*n 
P.O. Box 52073 
Phoenix, AZ 93072 



PSTTDAOLA AJnOWCXS 
THK KCM8B3 

OfHAHCXD FXDATIW; POIlfT COPROCXSaOR 



Aumtin, Tmxma, Beptembe r 11, 19B6. . . Motorola' a Klcroprocemeor 
Product* croup ■nmucu tn* HC6B8B2, the L/xittatry'B taond 
generation 32-blt Floating Point coprocaaaor. The Enhanced 
Floating Point Coprocuor (EFPCP) offare TWO to POOR tlM* tlM 
performance of Uu NCilMi. um flrat Floating Point 
Coprocmmiior to atrlctly conform to 754, ItES Standard for 
Binary Floating Point Arienmetie. The new tfC6«ai2 IFPCP offara 
thm mam* strict conformance to the IEEE Standard, plua aoftwara 

Coapatlbllity, pin owpmtlbl 1 ity , and broad ba**d 

functionality. 

Tha EfPCT offara tha baalc math functional add, aub tract, 
■ultiply, and dlvida. Unlike any coapatltlva unit, tha MC6eta2 
goee much fur tha r and provldaa a full aa I «t ion of 
tranacandantal and non« transcendental functiona. Thaaa 

oparatlona lncluda root valuae, trigonometric functiona, 
avponentlele, hyperbolic*, and logaritheica. 



Tha MC6BBI2 faaturaa: 

• Eight qenerel purpoaa floating-point data reglatere, aach 
aupportlng a full 80-blt praclalon raal data format (64-bit 
mantiaaa plua a elgn bit, and a 15-bit eigned avponant) . 

■ A 67-blt arithmetic unit to allow vary faat calculatlona, 
with Intermediate praclalon graatar than tha extended praclalon 
format. 

• A 67-blt barrel ahlfter for hlgh-apaad ahlftlng 
oParatlona (for normalising, ate.)* 

• Forty-el* inat ctloni. including 33 arithmetic 
oparatlona. 

• full conformation to tha IEEE 754 atandard. Including all 
regulremente and auggaationa. 

• Twenty-two cone tent a aval lab la in tha on-chip (toil, 
including pi, a, and powara of 10, 

• Oparatlon with any hoat proceaeor, on an I. 14. 3 2 -bit 
data bua. 

In ordar to incraaaa performance ovar tha MCfillBl, « Convaralon 
Control Unit <CCU) »■■ addad to tha NC6III2. Tha CCU laprovaa 
tha performance of tha F*0VE inat ruction and aoat of tha 
arithmetic oparatlona by apeedlng up tha aoat common binary 
data format convaralona (convaralona between tha lntamal 80- 
blt data <orma t and aingla. doubla. and extended praclalon 
formate uaad BXtmrrtallvf. Tha CCU ■!« dlrBcti thg 



u nice t Ion dialog concurrently with tha activity of tha 
Execution Control Unit (ECU) . Thia el love tha MCallll to 
plpalina tha execution of aultlpla floating-point inatructlona 
with tha MC68020 or MC68030 incraaalng lntarnal parallelled and 
booating performance. Alao, tnm floating-point data rag la tar 
array la dual ported ao that It can ba accaaaad almultaneouely 
by tha CCV and ECU to allow fully concurrent aaacutlon of tha 
ECU and tha CCU aupportlng concur rant loading, atorlng , and 
computation, Thla lncraaaad parallel lea furthar booate tha 
parformanca. 

PEHrORKAJfCB 

From tha atandpoint of eppllcatlone aoftwara, tha NC6B682 and 
tha NCeaatl ara identical, right down to tha raaulta that ara 
ganaratad by calculatlona. Tha inat ruction aat eupported by 
both davlcaa ia alao tha Beam, ao that ayatam* that utiliia tha 
XCASail can gat about a sot parformanca Incraaaa by a imply 
unplugging tha MC6M81 and raplaclng it with an MC68882. For 
thoaa daaigna that optimize tha aoftwara, a 2 X to 4 X 
improvement In parforaanca can ba e*p*cted. 

current 16 nix MC68B81 cuatomera have meeeured ovar 1 Million 
whetatona parformanca, and at 20 KHZ 1.2 Million whetatonaa 
hava bean reported. Simply replacing a MCtaiBl with a HC68B82 
will provide up to 1.7 Million whetatonaa. For thoae daaigna 
that optlaixe the aoftwara, tha KC686S2 will perform over 3.4 
Million whetatonaa. 

Tha HCeaasz EFPCP la a high parformanca, elngle-chip, HCHO* 
VLSt device dealgnad to operate primarily ee a coprocaaaor with 
tha high performance MC68020 32-blt MPU and tha new 32-btt 
parformanca atandard, the MC68030 MPU. The EFPCP la cloaely 
Coupled to tha MC68020 KPU or the MC68030 MPU through the 
MC68000 Coproceeeor Interface, a atandard feature of thaaa high 
performance davlcem. the MPU end the EFPCP ehere tha tea tea of 
interconnect. The Coproceeeor Interface la transparent to the 
ayatae programmer, aa coprocaaaor inatructlona are written aa 
pert of tha main prOgraa. Inat ctlon atreee. The MPU paeeee 
coprocaaaor Inatructlona to tha HCB0M2 which operatee 
concurrently with th* main procaaaor, thereby freeing the CPU 
for other taake. 

in addition to tha cloaely coupled coproceeeor architecture 
with tha MCCI020 end MC68030 NPUa, the MC68682 can ba uaed with 
eny of the MPU devlcee of the N68000 Family, end It may alao be 
uaed ee a peripheral to non-K66000 proceaaora. 

AVAILABILITY 

The XC68882 daalgned In Motorola'e 1.9 micron KCTftOS proceee for 
20 MHZ oparatlon will aee flrat alllcon Oecamber 1916. Thia 
high danalty device contalna en affective treneietor count of 
approximately lea, 000 on a chip of approximately 287 aile on e 
elde. Thle XCM0S device will be generel aeaplad in April 1*8? 
In a 6a lead pin grid array package at 16.47 KHx. The MC6SBB2 
le pln-to-pln coepatlble end timing ie identical to tha HC68681 
fpcp. Production will begin In Auguet 1987. 



68' Micro Journal 



November $6 



49 



-*7»«*w»*it^ 



OaTI 

Sepieaoei 8, iva* 

03-9 AVAILABLE Oft FORCE V«E &US PROCESSOR «OAA03 



FOR IMMEDIATE RELEASS 

Ma Holne** 1A — Pare* Computers GmbtL hjs signed a license 
with Mlcroware 5yete«s Corporation for the distribution of 
HierOvara'S OS-9/6B000 Operating Syatea, Under the 49rtil«nt, 
Force will be able to offer new and existing users of Ita faally 
Of VME-bastd 6B000 proceaaor boards and paripharala with OS-9. 

Initial versions of OS-9/6B000 ulll be available for Force" a 
SYS68K/CPU-20/21 and SYS66K/CP<J-fV proceseoi* plus drivers Cor 
the SYS6BK/NPC-1 floppy/hard dlak controller. OS-9 Support Cor 
other Porca peripheral boards can be davalopad by Porca systea 
users utilising Nicrowara'a PortPsfc Develepaent package. 

force VM£ usara will now be able to capitalize on 
MlciOuAra'O nodular operating syatea, and powerful davelopoent 
languages and tools; including Microware Stale, Pascal. C and 
Fortran, plua tha growing baee of OS-9 application progr&na 
available froa third party vendors. 

OS-9 AVAILABLE ON FORCE VME BUS PROCESSOR SOADOS 

this is tha latest in * series of announcement! reflecting 
OS-9's rapidly increasing acceptance as the standard operating 
systaai for 66000 based computers. Earlier this year Phil ipa and 
Sony announced OS-9/6SB00 will be trie beeis for tha Compact Olac 
- Interactive (CD-LJ atandard. In July, Thouon, Olivetti and 
Acorn algned an sgreeaent to cooperate in the development of a 
European Standard tar 16 bit aicrocosiputera Incorporating OS- 
9/6BO0O. In late August, Tandy released the Color Computer 111 
based on Hlcrovarc's operating systea and grsphlcs user 
interface. 

OS-9/6B000 is a real-lime, Multi-user, ami ti -tssking 
operating ayatea for coaputera baaad on the 68000 family of 
alcroproceaaora. It la coapact, BOMsble and provide* a UNlX- 
atyle environment for application aoftware. Since ita 
introduction in I9el. OS-9/6BO0O haa been licensed to Over 250 
aanufscturere for use In a wide variety of Industrial, 
scientific snd consumer products. 

Pounded in 1977. Hlcroware apecialixea In tha development of 
advanced 66000 faaliy operating ayatema and programming 
languages* Nicroware officea axe located in Dee Moines, Iowa and 
Tokyo, Japan with Field representatives worldwide. 
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To: 4 o ■ p u t r r rcltLrd publications 

MEMO: PO* IrtHE&UTf ItJCUASE 

re: h>v Tel ecoeaunicat 1 on* Wesourcs 



The North Aifrlcin Aelns Users Croup (HAAl'G) la proud to 
snnounce It ha a eetebl I ahed a 24-hour BBS to oupport k'AAUC 
■esbers. The board will ilia Brant Halted accese to n^n-aeabcr 
Aal|a uierl. TS. nyibr: la (614) 339-604?. 

Oar of the priesry purpassa of ih« BBS (mi«d the 
* 1,1 f s&arer ' ) i» to pfevlde a central point (or the collection aed 
dlstrlbwtloo of Aalgs Public Doaaln and User*. Supported ■oftvare. 
The B3S 1 » a leo deal g nee to provide a place for uaeia to share 
problaae. Ideaa, tlpa and to buy or aell peraonal coapnter 
equipment. MAAlfG' a neweletter, "AelaeHelp". will be publlahtd 
electronically, concurrently with tha printed veralon. 

MAAUC will aend a aaaplc copy of "AalaeHelp" to any one who 
requests one. by aall or by leavlaft a ecsesfte on the BBS. 

"AftUC la tha one of the uorld'a largcat Aalga Uaefa Croupe. 
tt ts ergaslted to support users of Aalga Coafivters. Epson 
prlntere, snd sll PC roapatible coa-putera. Annual aaafrerahlp la 
only tZbi end inrludaa a subscription to "AalgaHelp" a free dlak 
of public doaaln aoftware, par t ic 1 pat Ion In a aoncy «aving Co-Op. 
free classified ada. and accaee to over SO dlaka of public doaaln 
aoftware, NAAUC Can be contotted at:- 9a* 3 76, teaont. PA 16871 
(914) 997-9511 after 4 PH until V PH and aeeksnds (voice only). 

* t P 

fro e f A e «**«• O / t 
Barry Selllakl 
131 ttidglan Place 
Calvary, Alta. 
Canada T2X 1H6 

Bear Mr. Ul I 1 I »> 

1 have sent In t «o irlKlvt Previously which I n«* delighted 
to see >*ere published. The articles nor* FLEX F ftlN*fcr? SPOOL Ef ? 

CONTffOL publlahed Feb. l*t*A end BAP HEftQWlES May i9»6. It Has 
delightful to see my nana In print and thank you * 
subscr Ipt Inn attention. 1 raal \Y like tha na» mUq I have 
in ay latest Issue * contribute nothing - expect notM#>9* 
are trie peopl » who iui t al 1 work to keel* the magazine al 
Therefore I enclose a? latest writing effort which I hope you 
give your consideration * or Publ letting. 1 have anc loaed 
article on hardcopy con*ora|r>? to the 4.9 Inch article wldt 
atao enclose a diskette formatted SB SO 33 track FLEX. PI 
whichever you find e>ost Conven i er, I . Don ' I worry about ratur 
tha diakette as It's probsbly not north the return postage 
Canada. 

] would also Ilka to express ay appracafclon to all the ataM 
' 66 MJ * 4 Or the f I na job t hey do In producing t he on 1 y camp 
wag a j I nt I read several t laes caver to cover. 
I thank you f Or your consider at Ion in put t i n9 ay naae In pr int 
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utataO (< lott»C loop> at op par nt&tvr 



AAOrOf. OieiNKRlfSl, INC. 
The leader in E. M.r. 

dr i ves. 

NagncNt En gin ear infj «n^otifl< as the relaee* cr their E.M.r. 
coawautatac) at*OP*i- >wotor dr lv«i and control lars. The htirt ol 
thear Unite la the 6909 ■lCroproc*tiOr J Thaaa card* pr*a*r\tly 

<oa» In th* following buses - Sttf, MU, £ut«c«rd 064 4 9& and 
coning toon in an lB*i bus. 



Tha advantaoas Of 
at rooa tha boar a. 



utmg a ccaa>u tat ad atappar 



i Higher apreOs. 

4 Ltii pcv«r to accMplivh tha tiat taak. 

s Smaller and Imms expensive a>otor« to par for* aatna task. 

t Na a»ta*nal faadbacl ta raqulrad to Veep politic, 

4 Board cantaana both drive* and control l«r . 

* Tha base cost of riagnon card is conai d** ably lass than 
open loop ayatee*. 

* Bus level Product 

l Saving of dollars on paster aupply, kctari and f«adback systaa. 

D 1 . J i-i van t agaa 

* Sin initial eat UP ulll b* raQuirad for thoit who do not 
purchaa* a aotor fro* racnorx. 

» In orcer for E.H.T. coeautet VO" to occur, thr ftrat 

initial starting ataps will kivt to ba taVen open looo. 
Tl>ia is pragr aaiiaabl a SO tha ui*r knewi JUSt how aany ataps 
havr baan taken. 

Thaaa dl aad van tag aa hlv* bean aliminatad by uiing the M« v no»i 
12000 Intelligent Prog P (Mibl» Notion Controllar and by giving 
Raonon Cngmaarmg your lo*d raquiraeanta and purchmng your 
coap lata controllara with ayotors already tniital 1 ad for your 
ayataai. 
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LOV COST. RICH RESOLUTION GRAPHICS COrTtOLLCt JH3ES THE C-64 BUS 

afUKEl*. C4. yESCOM 86. SOOTH 1167, ROVeKBCR IS. 19*6 — CESPAC 
latrodecee ■ nev high p«r(arianci graphlca controller built oo ■ 
single height, Eurocard, caepetlbl* with thi C-64 hue , The 
CESVIC-4 la fully pro|raa»abla and cio dleplaj up to 640 hf 480 
pltaln on a oon- Lntar lacad tcrain, The GESVIC-4 allow* up to 258 
different colore out of a choice of 261,144 to ba a tail tanaoua 1 j 
dlaplarad oa the screen. 

The CESVIC-4 uaaa an Advanced CRT controller capable of dravt.ni 
apeada of up to 2,5 ollLlon plfela per second. The board cen etao 
handle edvencad functlona tuch ae vector and circle drawing. 
pattern (111 aad iootU|, The GlSVIG-4 alao aapporta window* to 
a* created and e>oved within the dleplar area. 

The CE$VtC-4 la bellt on a Eurocerd of 100 tj 160 allllaeter- aad 
tl compatible with the atandard C-64 baa. The C-64 has la an 
•oav-to-LatOffK*, nin-nultl^lflt^, 16-fcl t bua. The resulting 
eilffaeae of th* aaa}) botrs fora-i, and th* high rtlnMlK" of 
the DIM coaeector, aiin the C-64 he* Ideal for a variety of law 
to eldl perforoence ledaetrlel appl Lcet looa . 




Baca nee of it* rery tampan t for a. (ictar ot 2^ i^uir* I nchn, it* 
lov coat anil high porf oreMMKe) i the £|SVK-4 i% L<fea}lf am it* -I fnr 
auth application* «• L*,4u*t r lol i*t* e*rol artl « , navigation 
co4p*t«r«i and graphic* work***! !*■■ . 

The CESVIC-4 la aupported wtt.h a VDE coapotlble eoftware driver 
tatarfac*. The driver, referred a* C ESC PS- 3. la designed to 
optrata La M*cfqw*f**i OS-9* tiSOQQ op«r*t tftg ay**** tftitronavnt. 

The GISv(C-4 ta available todaf for the low a o It price of 11250, 
Oallverlea for low qeentltlea are f roa atock. Production order 
dallvarlea art 4 to S weeke. C2SCPS-3 la available today for 1250 
par copy. 

For aore Information coatact: Joe Murphy 

GESPAC. loc. 
100 W*. Hoover kta. 
Hoaa. AZ 85202 
(6021 962-5559 



SK* DOS 

rh» Ga*if DOS * Idr 6JEO0 *PD<«a»api m 

* InduitrtaJ Control 
dr Huwrw/B Um 

* Educehonal Computing 

* ScMrtiicCOmounna 

* Num6f* Cnywjh, ino 

* Dedicated Svitemi 

* Turnkey SyHerm 

* Deli Collection 

* Sin0*bo«rdCofnpw«r» 

* auiorianiod Compwtar* 

* Graphics Wotkitaliom 

* Ooo-ota kind SyuaffH 

* Advanced HoMy.u Use 

SK*DOS ■■ a ungi a ui#r dirt operant *yst**n 1or computeri unn? Motorola 32 oil CPU* 
loch at ihv 08006. 88000, 60010, and 68070 It provide* the powtf ol a roll DOS. yet It 
iwmple and eeiy to u«*. and will run on lyilami front 32K to 16 m*oflbyt*i Bacavw 
SK »OOS ii OMtlV implem anted on a n«w *v*t*m, w* call il "The Generic DOS" which 
•Mam ptooriimi written for one «Yilem lo oe run on many other*. 

SK»DOS comet wMti Ov« 40 comma* tit and fvilecnproorarm, including a 6609 emulitoi 
which « iiovn 88 K SK»DOS to iun application propane and language* developed for 6606 
SK*DOS and other ryttanu Avaamblors, editor*, and higher fev** language vipvott «ra 
aval labia Iron* third party to It ware voodo** and lhr«»oli public domain sol more 

SK*OOS il available Tor vnglocopvor dealer i*la*.ai wan aiOEM haanvno. Single cop i« 
coit SlK dnQuire at to available ivitams) Ettremally attractive OEM (teaming ttfms «ra 
e(lo avaHabtt An optional Configuration Kit centum « detailed Configuration Manual 
end TWO drihi ol wore* codo for cyntorn «deOtai*on. tncrudmg www cod* lor a tyitem 
monivor/debug ROM and) other proo/ami uwful for edapuno SK«DOS %t> new lynem*. 

SK*DOS 

ik**"* oAar t** H000 t»d fttn vw+m, m ntt+m* orodurtu 




Star-K 



SOFTWARE SYSTEMS CORPORATION 



posoxxn ur kisoo. nv iawt hwhoti telex siowiojm 



ipilibih9ii miPiTff- 



iWffO 



effective immediately, 

wc have officially changed 

our name from 



^Star-Ktt 



CODPCMUtKM 



to 




Star-K 



SOFTWARE SYSTEMS CORPORATION 



POHDIIM MT KISCO, WV I0M9 »H}410J87 TELEX »10M1«774 



'68' Micro Journal 



November '36 



51 




DAISY WHEEL PRINTERS 

Qume Sprint 9 - $900 
Qume Sprint S - S800 
TEC FP1500 MOO 

Winchester 10 Megabyte Drive - Seagate Model #412 
J275. 

3 - Dual 8" drive enclosure with power supply. New in box. 
$125 each. 

S - Siemens 8" Disk Drives. $100 each. 
Taoo Outpost D, 56K. 2 5" DSDD Drives, FLEX, MUMPS 
$495. 

TELETYPE Model 43 PRINTER - with serial (RS232) 
interface and full ASCII keyboard. $250 ready to run. 
SWTPC S/09 with Motorola I28K RAM. 1-MPS2. 1-ParaUel 
Port. MP-09 CU Card - $900 complete. 
CDS-1- 20 Meg Hard Disk System with controller $500. 
(615) 842^*600 M-F 9 AM to 5 PM EST 



SWTPC S/09, 256K, DMF-2. Dual 8" Qume Drives. 8212W. 
$1800. Make offer on system or componenu. 

Paul 512-342-0633. 

••• 

SWTPC 69/K w/40K. Dual Floppies. 8212 terminal. MX -80 
primer, FLEX software. Call 412793 6558. 



r 



6805 
Development Systems 

for 
MS-DOS Computers 



Use the IBM PC/XT/AT or compatible MS-DOS 
computers to develop applications based on Motorola's 
6805 single chip microcomputers. These complete 
intergratcd systems consist of a cross assembler program , 
a full screen simulator/debugger program and one 
ptogramming circuit board with menu driven driver 
software. The model MCPM-1 prog board supports the 
MC68705P3, P5. U3. U5. R3 and R5 nmos processors 
while the model MCPM-2 board supports the 
MC1468705F2 A G2 cmos versions. The programming 
boards connect to the computer via a serial port and allow 
skipping the usual eprom ptogramming step when used 
in a development environment, however, an on-board 
eprom programmer is provided so that the boards can be 
used in a stand alone mode. The system components are 
avail separately. 

Complete Sys. specify MCPM-/2 S495 

Shipping - add 3% for U.S.A. and Canada 

TEC 

P.O. Box 53 West Glover. Vermont 05875 
Phone (802) 525-3458 



lams 

■ — * INC 



Lloyd VOma compute engineering corporation providing 
software and hrjrJWrj© products and consulting services. 

19535 NE GUSAN PORTIAN D, OR 97230 (USA) 

PHONE: (503) 666-1097 • Tf LEX 910 380 5448 UOVD I O 

Computer Engineers 
KB ASIC " e here 

K BASIC ts o TSC XBASIC (XPC) compatible COMPILER 
for OS9 a FLEX.. -price $199 

Here at lost Is a compiler for BASIC that will compile all your 
JCASIC programs. K-BASIC compiles TSCs XBASC and XPC Po- 
groms to machine code. K-8ASIC Is ready now to save you 
money and time by teaching your computer to: 

- Ihlnk Foster - Conserve Memory • Be Friendlier 

Call (503) 666-1097 for our CATALOG. 

W» how many programs for swfous aottwar* dvwtopenl 

DO™ 

Micro BASIC for OS9... $149 

A structured mlrco BASIC for general system control featuring: 
Parameter passing, 10 string vortobles, 26 nurrteilc vorta les. 
subroutines, nested loops, interactive I/O. sequential files, and 
timevorlo les (tor applications executing In the background re- 
quired to execute procedures such os disk or fSe backups.) In- 
cludes the SEARCH and RESCUE UTrUTVES*\ (For OS° ONLY.) 



SEARCH and RESCUE UTILITIES'" 

forOS9...$35 
A super directory search utility. Output may be piped to the In- 
cluded utilities to perform Ale: COPIES. DELETES. MOVES. LISTING 
(pagination), and FILTERING. Some Uttering utility programs are 
Included: of Interest Is the FILE DATE CHECWNG ut llltes YOUNGER 
and DRAFT (Level 2). (For OS9 Level 1 and 2.) 



PATCH" 1 

Modem Communications for OS9...$39 

PATCH ts o modem communications program tor OS9 featuring 
KEV MACROS, ASCII TEXT AND BINARY f)LE UPTOWN LOADING. 
PRINTER COPY, and HaP MENUS We use It several times each 
doy with our TELEX service. PATCH is convenient and eosy to use. 
Key moeros moy e pre-stored and loaded at any time. 



CHASMS™ 

CROSS ASSEMBLER PACKAGE 

for OS9 & FLEX. ..all for $399 

Motorola CPUs... $150 

In let CPU's . . , $150. Others . . . $150 




CRASMB Is the highly occloimed en 

OS9 and FLEX systi 

veloprnent 



peo5 mwjgiu&o 

CRASMB fecrrureAA*irCor>drt»«11 Long syn 



(6801 



B0 
S24v) 



Symbol cross reference tab£, 
FLEX. S-1-S9. INTEL HEX). 



Long symbol nomas, 
bde In 4 formats (OS9. 



VISA. MC, COO. CHECKS. ACCEPTED 

USA: ILOVDtO (503 464 1097). S f MECHA |«00 336 6600| 

England: Vtvawoy (0562 423425). Wlndnuh (0492 405169) 

Gvrmony: Zachot Compufer|65 2S 299). Kail Softwora [9*203 67*1) 

Australia: Parti Radio Electronic* (344 911*) 

Japan Mlcroboardt (0474) 22-1741 Solkou (03) 632 4000 

SWKlWtond ElloflAGI056662724) 

Swedsn Mlcromo»torScor»dlnovton AG (tH6 136595) 

X-&SK. OO. StAOCH onJ «3CUf 1/TU7ES 

WCH CK4S\« ondOMSM *13? av todarvoti o» UOHO I/O 

rJK9«a " <yr>to«.aa MX Ho "of ISC 
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Now! 



The 



"TOPS 

OFFICE PMNF Stomp™" 



Makes professionals of us all. 
For less than just affordable! 



DeskTop Publishing 



NOTE: The following includes a 3 day, hands-on , inshuctional session for the 
entire "The OFFICE PRINT Shop 7 **' system. A full 6 months, no extra charge, 
telephone or in-house (our offices, normal business hours) follow-up advisory 
service. We feature full Apple™ service and also national seivice by Honeywell. 
This includes next day , on site service. Over 95% of all service requests are com- 
pleted on the initial call. We understand the importance of fast service! 



100 



[l System 100 Very !Affordaf)U Save up to 90% on your printing 



The TOPS System 100 

consists of the following items: 
•A special Apple Macintosh Plus™ 1 Megabyte computer, including 
a double sided, double density 800,000+ character disk drive. 
An Apple LaserWriter™ typeset quality printer. 

Page make-up software 

galley typesetting software 

3 day - on site - instructions 

6 months instructional support & 

much morel 




We also offer software to drive 
most all the large commercial typesetters. 
You can save a bundle by doing your own 
typesetting and proofing, and then down- 
loading to the commercial system. 



Leasing with payout available for all systems. 







r 



f f^Q Also available with 20 million character storage 'Hard Disk' J 

s 

Data-Comp Division 

A Decade of Quality Service' 




V 



^ 



Systems World-Wide 

Computer Publishing, Inc. 5900 Cassandra Smith Road 
Telephone 615 842-4601 



Telex 510 600-6630 Hixson, Tn 37343 



This document composed, typeset and printed with a TOPS System 100 

TOM Hm OFFICE PRMT Sfc» k * indout of Cmpus IVblfchfag. fac 

AppU Macuioa* Pha it • tmfcmst of Apple Ctm^tta Qnfwir, inc. 

LamWrMtw k • mdosuvt of Apple Ciiy*r Qapjjwp . Is*. 
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OS-9 UniFLEX 

MUSTANG-020, 68020, 68881 AND MORE 

HANDS-ON EXPERIENCE 




The DATA-Comp Division of Computer Publishing Corporation announces their new and 
innovative HANDS-ON 68020 computer familiarization two day event. A chance to TRY 
BEFORE YOU BUY! 

For two full days (Monday through Friday - excluding legal holidays) each participant will 
be furnished the exclusive use of a 68020 computer (MUSTANG-020). Each system will 
have available native C compilers, BASIC, assembler and otherhigh level languages. Each 
system will be equipped with the Motorola MC 68881 math co-processor, where 
applicable. 

Each demonstration room will contain not more than two work stations. Each system will 
be equipped with floppy disk. 20 megabyte Winchester technology hard disk, and 2 
megabyte of RAM. RAM is partitioned as 690K bytes of RAM disk and 1.2 megabyte of 
user RAM space. 

Participants are encouraged to bring along any source level projects, for evaluation, in C. 
BASIC or assembler. Call for availibility of other HHLs, 

Although this is not a training seminar, Data-Comp personnel are available for assistance 
and consultation. This event is scheduled for hands-on evaluations of the 68020 CPU, 
68881 math co-processor and MUSTANG-020 system, operating in a functional 
environment. 

Transportation to and from the airport and hotel/motel will be provided. Lunch provided 
both days. Chattanooga airport is serviced by American. Delta. Republic and other airlines. 




COST 

One person - S375.00 
Two persons - $595.00 



• Moiel single $22.00. double $26. no 
Includes satellite TV - convenient lo food and shopping 




DATA-COMP 

A Division of 
Computer Publishing, Inc. 

5900 Cassandra Smith Road 
Hixson, Tn 37343 
Telephone 615 842-4600 
Telex 510 600-6630 



Systems available for both OS-9 and UniFLEX. Reservation should be made 15 days in 
advance. Attendee should initially indicate OS-9. UniFLEX or both. Special facilities 
available on request. Please write or call for additional information. 

NOTE: Both OS-9 and UniFLEX are Unix type operating systems. Each as been enhanced 
in some aspect or another. Prospective attendees should have some working knowledge or 
experience with one of these operating systems, to gain full benefit of the session. 
However, a newcomer will find that it is a simple matter to be fairly proficient in using these 
systems in the allocated lime. Special system instruction available on request. Call or 
write. 

* Hotel/Motel cost are separate cost, not included in the basic cost shown. 
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THE 6800-6809 BOOKS 

..HEAR YE. HEAR 



OS-9 
User Notes 



By: Peter Dibble 



The publisher* of 68' Micro Journal are proud to make 
available c he publication of Peter Dibbles 

0S9 ust« ■ons 

Information for the BRCUNtR to the P»0, 
tegular or CoCo OSS 

Using OS9 

HELP, MINTS. PROBLEMS. REVIEWS. SUGGESTIONS. COMPLAINTS, 

OSS STANDARDS, Generating a New Bootstrap, Building a 

new Syaten Diak, OSS Uaers Croup, etc. 

Program lnterfsclag to OS9 
DEVICE DESCRIPTORS, DIRECTORIES, "FORKS", PROTECTION. 
"SUSPRND STATE", "PIPES". "1NPUT/0UTPIT SYSTEM" . ecc. 

Pvograamriag Laoguagva 

Assembly Language Proiriai and Interfacing: BaslcOS, C, 

Pascal, and Cobol reviews, programs, and uses; etc. 

Dlaka IaicJude 
■o trylAg mil the Source Uatlnn" 1". Source Code and, 
where applicable, nioblid or compiled Operatlmg 
Programs. The Source and the Discussions In the 
Columns can be uaed "aa la", or aa a "Starting Point" 
for developing your OWN more powerful Programs. 
Prograaa sometimes use multiple Languages inch as a 
■hurt Aaaembly Language Routine for reading a 
Directory, which la then "piped" to a BaslcOS Routine 
for output formatting, etc. 



BOOK $9.95 

Typeset *- w/ Source Listings 

O-Hole Punclied; 8 x )]) 

iluse Under - -S5.S0 




FLEX™ 
USER NOTES 

By: Ronald Anderson 

The publlahera of 68 MICRO JOURNAL are proud to 
make available the publication of Ron Anderson's PUI 
USE! MOTES. In book form. Thla Popular monthly column 
h.is been a regular feature In 68' MICRO JOURNAL SINCE 
1979. It has earned the respect of thousands of 
68 MICRO JOURNAL readera over the year a. In fact, 
'a column haa been described aa the 'Bible' for 68XX 
usera, by aome of tha world's leading microprocessor 
profeaatonals. The moat needed and popular 68XX book 
available. Over the years Ron's column haa been one of 
the moat popular In 68 MICRO JOURNAL. And of courae 
68 MICRO JOURNAL la the moat popular 68XX magazine 
published , 

Uated below are a few of the TUT files included In the 
book and on dlakette. 

All TEXT lues in the book are on the disks 



LOGOCt File load program ha oNsel memory — ASM PIC 

MEMOVEC1 Memory move program — ASM PIC 

OUMP Ci Printer dump program — uses LOGO — ASM PIC 

SUBTEST Ci Simulation of 6600 code to 6809. show omerenoM — ASM 

TERMEM C2 Modem input to disk (or other port inpul lo 0>ak) — ASM 

M C2 Output a (lie 10 modem (or another port) — ASM 

PRINT C3 Parallel (enhanced) printer dnver — ASM 

MODEM C2 TTL output 10 CRT and modem (or other port) — ASM 

SCIPKG C) Scientific math roulnes — PASCAL 

U C4 Mmi.mon.tor. d)$k resident many useful functions — ASM 

PRINT C4 Parallel printer driver, without PFLAG — ASM 

SETCS Set printer modes — ASM 

SETBAS1 CS Set printer modes — A-BASIC 

NOTE: .CI..C2. etc. -Chapter I, Chapter 2, etc. 

•♦Over 30 TEXT files Included la ASM (asaembler)-PASCAL- 
P1C (position Independent code) TSC BASIC-C, etc. 



All Source Listings on Disk 

1-8" SS, SD Disk SI4.S5 

2-S" SS, DD Dlaka $24, SS 



Book only: $7.9S + $2 50 S/H 

With disk: 5" $20.90 + $2.50 S/H 

With disk: 8" $22.90 + $2.50 S/H 

Shipping ft Handling J3.30 per Book, « 30 per Dial set 

Foreign Orders Add $4 50 Suffice Miil 

or £7 00 Air Mail 

If paying by check - Please sUoie 4-6 weeks delivery 

* All Currency in VS. Dollin 

Continually Updated In 68 Micro Journal Monthly 

Computer Publishing Inc. 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 



FLEX Is a trademark of Technical Systems Consultants 
"OSS Is s trademark of Mlcroware and Motorola 
*6H' Micro Journal la a trademark of Computer Publishing Inc. 



(615) 842-4601 

Telex 5106006630 
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SK 'DOS 

(formerly called STAR-DOS) 
is now available for both 
68000 and 6809 
computers. The same great DOS, but now 
better than ever, with enhancements which 
make it ideal for 6809 users moving to the 
68000/68008/68010/68020. Available off-the- 
shelf now for the Emerald ESB-1 and 
Peripheral Technology PT-68K, and for 
licensing to OEMS at attractive terms. Single 
copies to end users are $75 (6809 version) and 
$125 (68K version). Configuration Manual 
(optional at $50) gives full details on adapting to 
new systems, supplied FREE to SK*DOS/68K 
purchasers until Dec. 1. Adapt SK*DOS to a 
new system and receive a royalty on your 
adaption! Call us at 914-241-0287 for more 
information. 



Vs 



TAR-KITS" 



Box 209 Mt. Kisco NY 10549 



HI 



SPECIALTY 
ELECTRONICS 

S-O-F-T-W-A-R-E 

for 

* OS9/68000 



ACCOUNTING 

Accounts Receivable $399 

Accounts Payable $399 

General Ledger^Cash Journal $499 

Payroll $499 

Inventory Control $499 

UTILITIES 

Disk Repair $79.95 

Modem 68K $79.95 

Chgattr $19.95 

Dirs $19.95 



For more information contact 

Specialty Electronic* 

909 N. Cleveland / Enid, Oklahoma 73703 

(405) 233-1632 

• trademarks OSS Mlcroware. Inc. 




5 UK RAM 
Expansion 



compact 
Flexible 
6809 
computer ; 

The new ST-2900 syslem - a complete 64K smatl business or nobbyisl computef 
li only one of Ms many possible configurations. Among Kb lealures are- J 

• Small enough to hold in your hand! lEurocard size: 39* x6 3") : 

• Tnree board -syslem" (or greater versatility lh»n single board compuiers 

9 CPU Board - powerful B8O0E protease*. 16K or 6*K RAM, .K32K EPROM 

2 RS232 aerial ports with software Prog ra mm able baud rales, 16 bll coun- J 
lor/timer Run the CPU board alt bv itsell. or plug your own custom board o» our 
FOC board and/or RAM -512 board into the expansion conneclor 

• FOC 9oard - doubre-sided>doubl»-t*er»ally lloppy dJ*k controller with adrusl } 
menl tree digital dale separator and w"te precompensation. 2 8-bii parallel > 
ports, 2 16 bil covnleryttrnejs. prototyping area : 

• RAM-SI 2 B««rd - 524,288 bylesoIR AMona 4 15" x€ 3" board" Low power ^ 
Includes RAM 0l6k sollware lot FLEX/STAR DOS or OS 9 « 

• FLEX, STAR-DOS, and OS- ft supported - •ollwere aelocteble. g 

• OS 9 Conversion Package lets you uae the low cost Radio Shack CoCo version 
of OS-9 on ou* ST 2900 system Saves 131 olf Ihe suggested Dai price ol OS 91 j 
No programming !■ Involved. Supports CoCo OS-9 standard OS 9, and J 
MIZAR OS.gAflK disk twmols Compatible with PC XFER lo lot you * 
raedJorrltaJlormal MS POS dlshet I 

• CPU bareboaid plus EPFIOM US OS-9 Conversion Package $49 ", 
FOC bare board 138 FLEX Conversion Package 529 ) 
RAM5l2boardAAT(wfoRAM] *a&» CPU + FOC * OSSConversion $M9 < 
CPU* FDCboardsetaasembiadandlested $329 ] 

• Add $5 shipping/handling <510 overseael These prices are in US furvJa ■ 
Canadian ordera call Of wrlle lor prices Terms: check, money order, VISA i 

i Ft,EX TpcnriK4ri5v»l«>rtCiW>«wllMilB O&fl UbCO**'* 4 WOtWOta MS BOS - tf*c*OMHl 

Call or write (or free catalog 
and complete price tlst 
(«M) 255-4465 



C<HNOLOOIC< 



2261 E 11lh Ave. Vancouver. B.C., Canada V5N 1Z7 



Hard Disk Subsystem 
for SS-50 Computers 



This prove* subsystem ados hard disk speed aw storage 
capacity to your computer vet reoulres only one ss"j0 slot- 
Software ivith sourceJ is ihcluoed for your choice of 
H£M" on SKTHS*, OS-9* Level I on Leva II. or 0S"9 6K 

OPERATING SYSTEMS- THE SOFTWARE HONORS ALL OPERATING 
SYSTEM CONVENTIONS- THE SOFTWARE IS 0ESJGNED FOR THE AEJEX 
S1U1Q CONTROLLER INTERFACING TO ANY HARD DISK DRIVE THAT 

CONFORMS TO THE ST506 STANDARD. Four subsystems are 
available: 
u 27 mb iforkatted) control data corporation krex hard 

disk. xebec s1410a controller, &s"50 interface card. 

all cables. and software for $2850) 

7.s mb (formatted) tanoon ffl-603 hard disk. rest same 

as above for ui95; 

no hard disk, rest sake as above for (600; and 

ss-30 interface card and software for 1200- 
All prices include shipping. Me accept Visa ano Mastercard 
without adding a surcharge- Texas residents must add sales 
tar. The subsystem may be mounted vithin your computer 
chassis or in a separate enclosure with power supply- 
Please write or phone {include your day and evening phone 
numbers) for more information. me will return north 
America calls so that any detailed answers will be at our 

EXPENSE- 



21 
51 

HI 



c nrgxpw sss 

CO. Box 9802 - 84$ 
Austin, Texas 78766 

••■ (5121 2iW-65» ■" 



PL£X is a trademark of Technical Systems Consultants, 

SK.*0OS IS A TRADEMARK OF StAR-tlTS 

OS-9 IS A TRADEMARK Of NiCAOWANE AND MOTOROLA 



^m'^vw 



Inc. 
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SOFTWARE FDR 680x AND MSDOS 



SUPER SLEUTH USASSE MBLERS 
EACH S69-FLEX J101-OS/S J100-UNIFLEX 
OBJECT-ONL V THiMn : EACH UO-FVEX.O&V.COCO 

tr(tw«:inriify garwralB lourco on QHh wflh lobot* nctjdo iret, Unary aot^g 
upocrly 6000, 1,2,3.5, 8,9 "MO? vol von or Z80 80BQ.5 vofvon 

OM vareron also prooonei FLE X lormal ooHKt No under OM 

COCO COS avallaDle »\ 6800.1! 35 8 *ttC2 <M« Inot ZaO/8080, ) orty 
NEW H0»itium««« It .FLEX.OS/a.UNIFlEX.OSlo-WKMSDOS 

CROSS-ASSEMBLERS WITH MACRO CAPABILniES 
EACH *S0-FLEX.OS/»..UNIFLEX,MSDOS ANY 3 S100 ALL $200 
wwoty iw iao».6so2 seoi eec4rwOT.eere.2aiao.eo4e.eos1 son eaooo 
morxla<oT»»«»n»wT» m & won loKtvilnrj uurttn HOW:OS*MK 

« t>l (not BSOOO) uwut torarJerlionaJSSOeaon, JlOOtorJ, fSOOIaral 

DEBUGGING SIMULATORS FOR POPULAR 6-BIT MICROPROCESSORS 
EACH S75FLEX SlOO-OS't 180 UNIFLEX 
OBJECT-ONiv nnhxa: EACH MO-COCO FLEX.COCO 0&« 

t awa it" * ! imiArfrasvUrA ffcajwj fkfcCEtomnV tcfn*w/«g. bAa-y «ftt>^ 
H-afy tor 6400/1 HOMOS, 6107. 6809 0&9, 2BO FLEX 

ASSEMBLER CODE TRANSLATORS FOR 6502.6800/1,6609 

eWStoMOS $?t-FLEX M5-OS-S WO-UMIFLEX 

6600/1 10 6609 8 6309 to ponHorvInd ISO-FLEX »7»-OSni J60-UNIFLEX 

FULL-SCREEN XBASIC PROGRAMS wlm curoot eoniroi 
AVAILABLE FOR FLEX, UNIFLEX. AND MSDOS 

DISPLAY aCNERArOFUXXXJUEKTOR ISO .wui., tM wrmoul 

MAING LIST SYSTEM 1100 * «Hirc>. ISO wtltwol 

aWENTOflV MOTH MRP 6100 or'tow*. tSO without 

TABULA HAS* SfPEAOSMEET I1» wnojoree,iS0w»iOi»I 

DISK AND XBASIC UTILITY PROGRAM LIBRARY 
S50-FLEX J30-UNIFLEX MSDOS 
erjrl rMi i«W sort aVoaory. nailai masta raoakx). do r**V tons. 
mim>ui»SJ Of BASIC urogram ow) BASC pmorarw. He 
rorvFLEX mn reUJa ion ml <wnr»ej¥»r or*, 

CMOOEM mSCOMWjMGA TONS 0RD6RAW 

Jl0f>FLEX,OS<9.UNlFLEX.MS-DOS,OS/9-68K,UNIX 
OBJECT-ONLY y..»ion. EACH ISO 

ravAun wrtn MUM mode. Ma Ooraror MOOEM7. XON XOFF.OIC 
lor COCO and mvCOCO , dm*l ram* COCO <roo»m pon up to MOO Baud 



DISKETTES & SERVICES 

5.25" DISKETTES 
EACH 10-PACK S12.50-SSSD.SSDD DSDD 

*nw\M> -made. &twm»mt lOKauaMr w*l T F vek|OC*wts.ruO' 1 



ADDITIONAL SERVICES FOR THE COMPUTING COMMUNITY 
CUSTOMIZED PROGRAMMING 

wo will aaarjrnuaanr ol ro proorima doKntoad « th* advorfeumora oroiou 
brodvv lororaKBfcaxl (uAvrw vooorlocovar naw prrxsnori : *w 0wrg» 
toroueffBaBm»mna» t Mrail<)On«w U ' J' »' l * l > » amp i* nrTM on» 

CONTRA CT PWOG RAlAUMG 

wo ww ooalo now programa or mooty ecaang proorenM an t comraa brae 
A tonnDA wo hsrve aruvldod lor Dvor twerey yoam: »W 0Dn***en on wncn wo 
novo PTtarmwj oortracl proarawroTg ncdudt moot popular modal* of 
memtreme*. tnduoTng IBM, BurtouoN Unwoc it » w i »i. mod papubu 
na»neii »«u ia«ni nduotod. DEC em. OS. HP, ATIT. ml most 

popular Brando or i iwJU w j r im m. vcutng 68O0V1 8808 Z80. 8502 
8B00O, uono mofl (Wwl Iw^iagm andccvavig frwkmv onrrOc* 
i«nryg <i ttra ran Ujr pa w w Ko nirriu riCr»on» la tntfa board oorwoton. 
(no onaro* lor mu fTooram-wjij a ufciatr by r* now or by tw> ta* 

CONSULTING 
wo omr • wids rarce ol ouwooa and teO t oj J avoMbng tavt^ notodng 
ovtVwtv. oOMoa.tnbrwia, and oewon. on any lope rualod to oompuwnv; 
Vtoenw^toranUkrB, » Mfflity fcrMX) ueoo »T» »•«*. anfl ••vw%m 



Compular Syilomi ConaulUnla, Inc. 

1454 Lalt* Lana. Conysr*. GA 30207 

Telephone 404-463-4S70 or 1717 

We take orders at any lime, but plan 
long dieeuaalons altor 6, It posalblo. 

Conlael us about catalog, dealer, discounts, and services. 
Moat programs In source: give computer, OS, disk slae. 
25% oil multiple purchases ot same program on one order- 
VISA end MASTER CARD accepted: US funds only, please. 
Add GA aeles lax (It In GA) end S% shipping. 

11*11 If LE I tn Too-real Smorw Gorautar*. OS" Moowaro. COCO TanoySSXIS Wooorl 



SOrl WARCkx? 

4 HARDCORE 



tFORTH'- 

from TALBOT MICROSYSTEMS 
NEW SYSTEMS FOR 
6301/6801. 6809. and 68000 



•' FORTH PHOGHAMMING TOOLS Irom the 68XX&X " 
■■ FORTH specialists — gei iho best" " 

NOW AVAILABLE — A variety ol rom and disk FORTH sysiems to 
run on and'or do TARGET COMPILATION lor 

6800,6301 6801, 6609,68000.6080.280 

Wnle or call tor information on a special system to tit your require- 
ment 

Standard systems available lor these hardware — 

EPSON HX-20 rom system and fargal compiler 

6809 rom sysiems for SS-50. EXORCISER. STD. ETC 

COLOR COMPUTER 

6800 6609 FLEX or EXORCISER disk sysiems 

66000 rom based systems 

66000 CP M68K disk systems, MOOEL II 1 2 16 

IFORTH is a retined version ot FORTH Interest Group standard 
FORTH, taster than FIG-FORTH FORTH Is bolh a compiler and 
an interpreter. It exacules orders of magnitudes faster than inter- 
pretive BASIC MORE IMPORTANT CODE DEVELOPMENT 
AND TESTING IS much, much lasler than complied languages 
such as PASCAL and C II Software DEVELOPMENT COSTS are 
an important concern for you, you need FORTH! 

firmFORTH v is for Ihe programmer who needs to squeeze ihe 
most into roms It is a professional programmer's tool for compact 
rommable code for conlroller applications 

* 1FOPTH and hrmFOnTH Ore IrOdOfnarhs 0* Taror McrotyUoms 

* FIEk « a vaatma/t ot Tochncal SyKorrrs Contutoni trie 
- Co M-66K •> traoonark ol CkgMal iwnearcA Inc 



-•• IFORTH SYSTEMS - — 

For all FLEX systems GIMIX. SWTP, SSB, or EXORclsor Specify 
5 or 8 inch diskette, hardware type, and 6800 or 6809 

" IFORTH — extended fig FORTH (1 disk) $100 ($15) 

with fig line editor. 

•• IFORTH + — more' (3 5" or 2 8" disks) $250 ($25) 

adds screen editor, assembler, extended data types, utilities. 
games, and debugging aids. 

" TRS-80 COLORFORTH — available from The Micro Works 

" firm FORTH — 6809 only $350 ($10) 

For largel compilations to rommable code. 
Automatically deletes unused code. Includes HOST system 
source and largel nucleus source. No royally on targets Re- 
quites bul does not include IFORTH + 

•' FORTH PROGRAMMING AIDS — elaborate decompiled 150 

" IFORTH for HX-20, in 16K roms for expansion unit or replace 
BASIC $170 

•• IFORTH 68K tor CP M-68K 8" disk system $290 

Makes Model 16 a super software developmeni system 

" Nautilus Sysiems Cross Compiler 

Requites IFORTH + HOST * al leasl one TARGET 

— HOST system code (6809 or 68000) $200 

— TARGET source code: 66O0-$200, 6301 6801— $200 
same plus HX-20 extensions— $300 

6809—5300 , 8080 Z80— $200. 68000— $350 

Manuals available separately — pnaxj in ( ) 
Add $6 system tor shipomg. Si S lor foreign an 



| TALBOT MICROSYSTEMS 1927 Curtis Ave . Redondo Beach. CA 90278 (213) 376 9941 
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AVAILABLE NOW! 



.■:■■■ .■:- ■ -,,,..- :■■.-,:■ ■■.■,-. ,■,,■:■ 



PL|iS-68k (PL/9 for the 68000) 
running under FLEX™ 



tf?wmw». 




r 



<■ 



• Built-in screen editor 

• Built-in source-level debugger 

• Byte, Integer and Long variables 

• Single-pass compiler 

• Direct source to object 
•Compiles over 1000 lines/min 

• Runs on any FLEX™ system with a spare PIA port 

The second processor module (included): 



Develop 68000 software 

on your FLEX™ system. 

No second computer 

requiredl 




• 10MHz 68008 CPU 
•128k bytes RAM 

• Case and power supply 

• Plugs into Windrush UPROM 

Other software included: 



68008 



port 



Run FLEX™ 

software on the 

68008 



Program loader 
68000 FLEX™ interface package. 
Comprehensive System Monitor with source 
Hex-Binary-Hex Conversion Routines 



Development is currently under way of a version for 
OS/9-68000. The package price includes a free 
copy of the OS/9 version when it becomes available. 




$999 

Complete 



mam 



'WW* 



For further information, phone or write: 



Worstead Laboratories 
North Walsham 
Norfolk NR28 9SA 
England 

Tel (44) 692 404086 
Telex 975548 WMICRO G 



fCDyWINDRUSH 



Micro Systems Ltd. 



::' : :i : ; ■;:'::::::■■ 




58 



November 86 



68' Micro Journal 




MICRO 



JOURNN. 



OK, PLEASE ENTER MY SUBSCRIPTION 

Bill My: Mastercard □ VISaCH 

Card # Exp. Date_ 



For t Year 2 Years 


3 Years 


Enclosed: $ 




Name 




Street 


City State 


Zip 


My Computer Is: 





Subscription Rates 
U.S.A.: 1 Year $24.50, 2 Years $42.50, 3 Years $64.50 
'Foreign Surface: Add $12.00 per Year to USA Price. 
•Foreign Airmail: Add $48.00 per Year to USA Price. 
'Canada & Mexico: Add $9.50 per Year to USA Price. 
*U.S. Currency Cash or Check Drawn on a USA Bank ! 



68 Micro Journal 

5900 Cassandra Smith Rd. 

POB849 

Hixson.TN 37343 



Telephone 615 842.4600 
Telex 510 600-6630 



S3 




CSG IMS is a general purpose information management system 
designed to make the devetqxna I ot life-intensive applications as 
quick and easy as possible IMS is a lull leatured database 
manager with the added benelit of a structured, general purpose 
application language. Some popular applications are accounting, 
inventory, data acquisition, cataloging, membership and mailing 
lists 

SYSTEM FEATURES 

• CSG IMS uses B+Tree index structures (or fast database 
access and reliability Record, index and tile sizes are virtually 
unrestricted. 

• Supported data types are text. BCD floating point (14 digits), 
short and long integers, and date 

• Menu driven executive program lor ease of operation 

• User definable screen lotms and reports are supported 

•' The interactive environment provides access to databases and 
most language features altowmg quick ad hoc queries 

• CSG IMS includes a recursive, compiled language supporting 
program modules with full parameter passing 

• The CSG IMS run-time interpreter is available separately lor 
user developed and distributed applications. 

• Comprehensive 320 page manual with tutorial section 

CSG IMS tor 0S9/6809 III and 0S9/6800O $495 00 

Run time interpreter lor CSG IMS $10000 

CSG IMS manual only $20 00 

prices m us 0OUAAS 

WD *S«0 S*H FOR COHtlNENUU. USA. FOREIGN ORDERS 400 JI0O0 Sit! 



To order CSG IMS or lo recerve further inlormalkm wrife 
CLEARBROOK SOFTWARE GROUP 
PO Box 8000-499 
Sumas. WA 98295-8000 
or phone 

{604)853-9118 

Send for a free catalog describing all Of out 0S9 products. 
We welcome dealer inquiries. 

oss a i ngBuno mm« a umn m mum 
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OS-9 



SDISK— Standard disk driver module allows the use of 
35, 40. or 80 track double sided drives with COCO OS-9, 
plus you can read/write/format the OS-9 formats used by 
other OS-9 systems. Supports OS-9 ver. 2.0. $29.95 

SDISK + BOOTFIX— As above plus boot directly from a 
double sided diskette. $35.95 

SK10— Hi res (51x24) screen driver for COCO OS-9 (ver- 
sion 2.0 supported) $29.95 

LI UTILITY PACK— Contains all programs formerly in 
Filter Kits 1 & 2, and Hacker's Kit 1 plus several addi- 
tional programs. Complete "wild card" file operations, 
copies, moves, sorts, del, MACGEN shell command 
language compiler, Disassembler, Disk sector edit utili- 
ty, new and improved editions, approx. 40 programs, in- 
creases your productivity. $49.95 ($51.95) 
PC-XFER UTILITIES— Utilities to read/write and format 
MS-DOS diskettes on CoCo under OS-9. Also transfer 
files between RS disk basic and OS-9. $45.00 (version 
now avallalbe for SSB level II systems, inquire). 

CCRD 512K RAM DISK CARTRIDGE— Requires RS 
Multlpak Interface; OS-9 Driver and test software now 
included) Switch selectable address, two may be used 
for 1 Meg. Ramdlsk. $199.00 

BOLD prices are CoCo OS-9 for OS-9 format disk, other 
formats (In parenthesis) specify format and OS-9 level. 
All orders prepaid or COD, VISA and MasterCard ac- 
cepted. Add $1.50 S&H on prepaid, COD actual charges 
added. 

SS-50C 

1 MEGABYTE RAM BOARD 

Full megabyte of ram with disable options to suit any 
SS-50 6809 system. High reliability, can replace static 
ram for a fraction of the cost. $599 for 2 Mhz or $679 
for 2.25 Mhz board assembled, tested and fully 
populated. 

2 MEGABYTE RAM DISK BOARD 

RD2 2 megabyte dedicated ram disk board for SS-50 
systems. Up to 8 boards may be used in one system. 
$1150.00; OS-9 drivers and test program $30.00. 

(Add $6 shipping and insurance, quantity discounts 
available.) 

D.P. Johnson, 7665 S.W. Cedarcrest St. 

Portland OR 97223 (503} 24481 52 

(For best service call between 9-11 AM Pacific Time.) 

OS-9 is * iradcmj ik ol Mtcrowara and Motorola inc. 
MS-DOS It t IraMmaik of MICioMtt. INe, 



COMPILER EVALUATION SERVICES 

BY: Ron Andersxi 

The S.E. MEDIA. DtvWott of Computer 

Publlshlng Inc. 

Is ofTettnu the following SUBSCRIBER 

SERVICE: 

COMPILER COMPARISON AND EVALUATION REPORT 

Due to the constant and rapid updating and enhancement 
of numerous compilers, and the different utility, appeal, 
speed, level of communication, memory usage, etc., of 
different compilers, the following services arc now being 
offered with pciiodic updates. 

This service, with updates, will allow you who are wary or 
confused by the various claims of compiler vendors, an 
opportunity to review comparisons, comments, 
benchmarks, etc., concerning the many different 
compilers on the market, for the 6809 microcomputer. 
Thus the savings could far offset the small cost of this 
service. 

Many have purchased compilers and then discovered that 
the particular compiler purchased cither is not the most 
efficient for their purposes of docs not contain features 
necessary for their application. Thus the added expense 
of purchasing additional compilci(s) or not being able to 
fully utilize Ihc advantages of high level language 
compilers becomes too expensive. 

The following COMPILERS are reviewed initially, more 
will be reviewed, compared and beochmarked as they 
become available to the author: 

PASCAL C GSPL WHIMSICAL PL/9 

Initial Subscription - $39.95 

(includes 1 year updates) 
Updates for 1 year - $14.50 

S.E. MEDIA - C.PJ. 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 

(615) 842-4601 




68000 68020 68010 
68008 6809 6800 



Write or phone for catalog. 



AAA Chicago Computer Center 

120 Chestnut Lane — Wheeling IL 60090 
(312) 459-0450 



Technical Contullallon available moil weekday* from 4 PM to 6 PM CST 
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A Powerful 

1-2-3 

Combination 



680 Jo 



^^ 1. Stylo-Graph Word Processor 

n£j Stylo-Merge Text Formatter clO*2*^ 

6° Stylo-Spell 42,000 Word dictionary 6» 

2. Motorola 68000 Microprocessors 

3. The 68K OS9 Operating System 

All the Stylo programs are written in 68K assembly code making their performance second to none. 

The ability to always see on the screen what your printout will look like saves time and makes 
your work easier. 



Why settle for less than the best? 
Check it out today! 



Call or write for catalog 
.VISA OR MASTERCARD ACCEPTED 



Stylo Software. Inc. 

no t)o» '** 4?.? i rjieoi 

CA)0 fAllS (TWO 83402 
I20«l 520 3210 



InaulHd Snumi War W-Wld* 
ovct iovejwsc* oeoiCAn-o OUW/TVI 



/ A Division of 

* Computer Putliihing, Inc. 

3900 Cusandra S tilth Road 

ilixson.Tn 37343 

Telephone 615 B42-46O0 

Telex SlO 600-6630 



DATA-COMP 
SPECIAL 
Heavy Duty Power Supplies 

For A limited time we are offering our HEAVY DUTY SWITCHING 
POWER SUPPLY. These are BRAND NEW units and will not last 
long. Also note that these prices are less than 1/4 the normal price 
for these high quality unit. 




Mike: Btschnn 



Sttff 10J x 5 1 15 BKfiftl - including be»y auJimfcca. 
bracks adhaktak. 

Runs a 1IO220 vohj k Isvtp cruugt) Olt 130 ma 

Outnuc <Sv - 10 «nf» 
»lJv .4.0 tmf 
♦ !2v- 1.0 tnf 
■111 - OS On 



Miting Ccnaeaar. Tomuaaj itnp 

Loid Rausian: AttioouEJc l&ort cucvjl recovery 

SPECIAL: $59.95 
2 or more 49.95 

Add: $750 etxt\ S/H 



Make aorancn 

Sim: 10.75 x 6.2 x 125 iaefcet 

Rami; II 0/220 K (una change) Out: ■! i 

OwpuiL- .5v - gjO xmr* 
»12v .1A nspt 
+I2v 24cmpa 
*l2v- 21 nnf» 
■ 12v - 0.4 amp* 

Mating O«iiifltt0TV Mole* 

Lofcl RactVaj: AtfAnnti c Ihort circuit 

Etch 
SPECIAL: $49.95 
2 OR MORE 39.95 

Ait S7.50 S/H each 
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6809<>68XXX 
UniFLEX 

X-TALK 

A C-MODEM/Hardware Hookup 

Exclusive for the MUSTANG-020 running 
UniFLEX, is a new tiansfer program and cable set 
from DATA-COMP (CPO. X-TALK consist of 2 
disks and a special cable, this hook-up enables a 6809 
SWTPC UniFLEX computer to port UniFLEX files 
diiectly to a 68XXX UniFLEX system. 

This is the only currently available method to 
transfer files, text or otheiwise. from a 6809 
UniFLEX system to a 68000 UniFLEX system, that 
we have seen. A must if you want to recompile or 
cross assemble your old (and valuable) source files to 
nm on a 68000 UniFLEX system. GIMIX users can 
directly transfer files between a 6809 GIMIX system 
and our MUSTANG-020 68020 system, or GIMIX 
68020 system. All SWTPC users must use some son 
of method other than direct disk transfer. The 6809 
SWTPC UniFLEX disk foimat is not readable by most 
other 68000 type systems. 

The cable is specially prepared with internal 
connections to match the non-standard SWTPC SO/9 
DB25 connectors. A special SWPTC+ cable and 
software is also available, at the same price. Orders 
must specify which type SWTPC 6809 UniFLEX 
system they intend to transfer from or to. 

The X-TALK software is furnished on two 
disks. One 8" disk containing the 6809 software and 
one 5" disk containing the 68XXX software. These 
programs are also complete MODEM programs and 
can be used as such, including X-on X-off, and all the 
other features you would expect from a full modem 
program. 

X-TALK can be purchased with/without the 
special cables, however, this SPECIAL piice is 
available only to registeied MUSTANG-020 owners. 

X-TALK, w/cab!e $99.95 
X-TALK only 69.95 

X-TALK w/source $149.95 

DATA-COMP 

5900 Cassandra Smith Rd. 

Hixson.TN 37343 

Telephone 615 842-4601 
Telex 51 600-6630 

Note: Registered MUSTAN&O20 owners musi lurnisn system 
serial numbw in oretor to buy al thesg special low prices. 
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Dlek-1 Heaort, MAcai, larmDcy. LWm*. TJelvne, -Poevy, 

-Fonda*. **0eX 
Oiak-2 Obfteda * mat las* Priia. 'Ptmad. "Snoop*. 

"FbolbeA, -Husevn/Oietm 
Oft*-) CtvgM. S«c1 . Soe2. Rrd, Tibto2. inert. Ook-exp. 

'OaklM. 
Disk 4 UUng Prop-nun, 'Finds*. 'Clano*. Tnkfek. 
DEK.5-0BKFIX 1.*0ISKFrX 2. "LETTER. "LOVESCN. 

"BUCKJWt "BOmiNQ. 
DM-* "Purchase Older. Index (Dak las ndx) 
Db*-7 Usdng Loader. Road. Ha/tnass 
Disk-* CrtM. Lanpher (May 82) 
0lsk-9 Oalscopy. OisMbri) (Aug 82) 
Disk-to Horns Aecounfowj (July 82) 
Dlek-11 Dissembler (June M) 
Dlsk-12 ModemSt (May 84) 
DISk-1} 'IfWMM.TesVnKa. "Cleanup, •Oikayi, Help, 

alt. Tit 
Dlsk-14 Mrut 'Test. TerminaJ. 'Find, 'Diskedh. trtl.Ub 
Dlak-15 Modems ♦ Updates (Dec. 84 Gilchrist) lo Modems 

(April 14 Cemnsj) 
Dlik-11 Copy Til, Copy. Doc, Cat Tit. Cat. Doc 
Dlsk-17 Match UMy, RATBAS. A Basic Prepicoad 
Obk-lft Ptrta.Mod. Sue Cmd (Sept 85 Armstrong), 

CM0CODE, CMD.Til (Sap). 85 Spray) 
Dltk-19 Ctock. Dtta. Copy. Cat. PDEi_Asn 8 Doc. Emyi.Sys. 

Do, Log Asm ft Doc 

Dlsk-20 UNIX Like Toots (July 1 Sept 85 Tsytor 1 GJchrisq. 

OVeoortC, Orep.C. IS C, FDUMP.C 
Dlsk-II Unities ft Garnet) - Data. Us, Madness, ToucA, Gocen. 

Sujnhpi.ft 15 mors. 
tHak-23 Reed CPM 8 Non-REX Oaks. Fnser May 1884. 
Disk -23 ISAM, Indexed S*jj*fli»J let Acassfij Mxroch. 

Cordon Nov. 1885. EflenaWe Table Oman Language 

Aseccjvjsvi Uufcy. Anderson Man* 1988. 
Dtak-H 88" Micro Journal Index ot A/tides ft Bk Buck* lent 

horn 1979 - 1986, John Curat*. 
Hsk-a HERMIT tor FlEX dented Iran Ira UNIX ver. Burg 

Feb. 198ft, (2V5 1 Oaks Or (1)4' CM. 
Disk •» Compena unfioanj Review. Code ft Dog-am Bunaon 

March -86. 
Dlsk-J7 ROTABIT.TXT. SUMSTEST.TXT. CON0ATA1XT, 

BAOMEM.TXT 
Dlsk-tt CT-ft? tmutator. M mapped 
Dlsk-29 "StirTrek 

NOTE: 

Tliis is a leader service ONLY! No warranty is offcicd or 
implied, they are as received by '68' Micro Journal, and 
are for reader convenience ONLY (some MAY include fixes 
or patches). Also 680O and 6809 programs are mixed, as 
each is fairly simple (mostly) to conveit to Ihe oiher. 



8" Disk $14.95 



5" Disk $12.95 



68' Micro Journal 

5900 Cassandra Smith Rd Hixson.TN 37343 

a? 

(6 15 )-84 2-4600 



Telex 5106006630 

•Indicates 6800 

♦♦Indicates BASIC SWTPC or TSC 

6809 no Indicator 

Foreign Orders Add $4.50 for Suiface Mail 

or $7.00 for Air Mail 

•All Cuncwry in U.S. Dollars 
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6809/68008 SINGLE BOARD COMPUTERS 

The Peripheral Technology Family of Single Board Computers is a Low-Cost Group Which 

Ranges From an Entry Level 8-Bit Version to a Powerful 68008-Based Board. A Product is 

Available to Fit Almost Every User's Requirements. 



PT<»-5 

• 6809 Processor/2MHZ 
Clock 

• 4 RS-232 Serial Ports 

• 2 8-Bit Parallel Ports 

• 4K-16K EPROM/60K Ram 

• Parallel Printer Interface 

• DS/DD Controller (or 35-80 

• Track Drives Ranging From 
SS/SD-DS/DD 

• Winchester Interlace Port 

PRICE $34900 





I 1 



PT6»3 

• 6809 1 MHZ Processor 

• 2 RS-232 Serial Ports 

• 2 8-Bit Parallel Ports 

• 4K EPR0M/59K User Ram 

• DS/DD Controller lor 3S-B0 
Track Drives Ranging From 
SS/SD-DS/DD 

PRICE: $269 95 
OS9 L 1 For 
PT69 BOARDS $200 00 
SK'DOS. $49 95 



PERIPHERAL TECHNOLOGY 

1480 Terrell Mill Road. Suite 870 

Marietta, Georgia 30067 

(404) 984-0742 Telex # 880584 

VISA/MASTERCARD/CHECK/C.O.D. 



PT68K.1 

• MC68000 10 MHZ 
Processor 

• 768K RAM/64K EPROM 

• 2 RS-232 Serial Ports 

• Winchester Interface Port 

• Floppy Disk Controller lor 
2 S-t" Drives 

• 2 B-Bit Parallel Ports 

80ARD $595.00 

WITH OS9: $749 95 

WITH SK'DOS: $675.00 




"OS9 Is A Traoamark Ol Mlcrowire ■nil Motorola 



Send For Catalogue For Complete Information On All Products. 







XDMS-IV <&& 

Data Management System 

XDnii IV PROCESSING MODEL 
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GmX Micro-20 
prices 



GMX S-50 BUS prices 

68020 SYSTEM 6809 SYSTEM 



3 



HICK) 21 (12 .5 MHz) 12565.00 

MICRO 21 (11.17 IHi) 12895.00 

B PORT RS232 BOARD SCI ISBC-BS) $ 498.00 

PROTOTYPING B0AR0 (SBC-UK) $ 15.00 

BACK PANEL PLATE (BPP-PC) $ 04.00 

I/O BUS ADAPTER 15BC-BA) f 195.00 

QUAITITT DISCOUNTS ARE AVAILABLE ON THE 

ABOVE ITEMS AS fOUOHS: 0-9, LESS Sit 

I0-20.LESS I01t 25-99, LESS 211; 100 UP.LE55 301. 

MC6B88IRCI2 1 295.00 

MC6888 IRC 1 6 f 395.00 

SBC ACCESSORY PACKAGE (H2I-AP) {1690.00 

for other configurations and options, contact GMX. 

MOTOROLA 68020 USERS MANUAL t 18.00 

I0TOR0LA 68681 USERS NANUAL t 18.00 



tO ORDER BY MAIL: Sf NO CHECK OA HONEY ORDER OR USE YOUR VIS* OR MASTER 
CHARGE Ptusi iton 3 wwki lor ptiiaml chteki 1o cimi U $ ordm idd IS Kino* 
livg W «o« li tint)*, SZOO 00 Fwtign «0us iftd SID lumping H wdtr li undor 
ItX OO Fsrtlgn txj.i j or.f JMO 00 .H M inp (Md vti Emori Alt FnigM COLLECT, 
ind «• »W crura* no tending AH orotrj mull M impjis In U S lundj Plana noli 
Bill tcx *Hjn cntctt lu»» Man uklng loail 1 wMki lor coliKUon 10 «• would advbi 
w»lno now), or cntcAl Oiimn on • bank iccounl In Ira u S Our bin* r» irwj Conuntn- 
Ul lUlnotl NirJorul ttnk 8* Chfcigo. J3 1 S uSiiH St m. Cnlugo. IL 60693. Kcounl 
iwnnor ?J 3M33 

EASICW and OS 9 iro Iridomirki of Ulciowin Syittms Corp inO MOTOROIA. Ine 
FLEX inrj UnrAEX in l/id«rrg ( »i gi ncnnk^l Sviikhi Coniultinli, Inc. GlMIX. 
GHOST. GMX. CIASSY CHASSIS, in Irutowkt ol GlMIX, Inc. 



cmx 

1337 WEST 37th PLACE 
CHICAGO. ILLINOIS 60609 

(312)927-5510 • TWX 910-221-4055 



For the user who appreciates the need for ■ bus 

structured systea using STATIC RAN and powered 

by a ferro resonant constant voltage transformer, 

DMA transfers, high speed Midi, ue have the 

UKIfLEX-VN 68020 development systea. 

The systea CPU provides protection to the systea 

and other users froa crashes caused by defective 

user programs. 

The system's Intelligent serial 1/0 processor 

boards significantly reduce systea overhead by 

handling routine 1/0 functions. 

The UnlFlEX VN Operating Systea Is a deaand-paged, 

virtual aeaory operating systea written In 68020 

Assembler code for compactness and efficiency. It 

al lows up to Megabytes of Virtual Memory per 

user. All systeas Include INB of static RAN. 

one 3-port Intelligent Serial 1/0 board, 

DMA Controllers, a 5' 80 track floppy drive. 

PRICES 

|020 UnlFLEX VN with 25KB HO 110,981.20 

|020 UnlFLEX VN with B5NB HO fl2.4B0.20 

TOU CAN EXPAND THESE 120 STS1EKS MITHi 

60HB STREAMER | 2,000.00 

RENOVABLE PACX DRIVE f 1,200.00 

INTELLIGENT l/OS 

|I4 3 Port Serfal-30 Pin f 099.10 

f 13 Port Serlal-51 Pin t 618.13 

|I2 Parallel-50 Pin f 53B.I2 

CABLE SETS fOR l/OS 

| 95 Cable Sets Specify Card | 20.95 

| 51 Cent. I.P. Cable for |12 I |00....| 30.SI 

| 53 Cent. Cable Set $ 36. S3 



The number 39 systems IncludeifOS CPUwOATi |19 Classy 
Chassis) 256K Static RAN) a | 03 2 port serial 
card t cables; |6s DMA Controller! all necessary 
cables, power regulators, and filler plates, 

Systea | 39 OS-9 GW II Dual B0 DS0D...1 2,998.39 

wl9MB | 0,698.39 

w72HB f 6,298.39 

The Software Included In this Systeai 
GNXBUG aonltori flEXi and 05-9 GNXII. Tou can 
software select either fLEX or OS-9. Also Includes 
05-9 Editor. Asseabler, Debugger, BASIC-09. RUKB. 
INS, DO, and GMX-VOISK for fLEX. 



Systea | 39 UnlFLEX v25M8 1 0,698.39 

WB5MB | 6.29B.39 

The UnlFLEX Operating Systea Is Included. 

6B09 STSTENS USING 1HE GlMIX 111 CPU I INTELLIGENT 
I/O PROCESSOR B0AR0S 

These System Include: GHX6B09 CPU 111; one #11 
3 port Intelligent serial 1/0 I Cables; |19 
Classy Chassis; 256K Static RAN; |68 DMA 
controller; all necessary cables, power 
regulators, and filler plates. 

Systea | 19 0S9 GMX HI Dual 80 DSOD...! 4,098.79 

w2SKB f 6,098.79 

WB5N8 | 7.998.79 

The | 79 System Software Includes: 0S9 GMXIII; 
0S9 Editor. Assembler, Debugger. BASIC 09, RUMB. 
RMS, DO. RAHdlsk, 0-flEX; GNXBUG; FLEX. The 
GXX Support SON and the hardware CRC board are 
exclusive Features Included In this systea. 

Systea | 89 UnlFLEX III w25MB ) 6,798.39 

wBSIB f 8,298.39 

The UnlFlEX GBX 111 Operating Systea Is Included. 
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Now Offenng *FLEX" (2 Versions) 
AND 'STAR-DOS PLUS+ '" 




For Otttmrtng Call 

(615)842-4600 



FROM - DATA-COMP, C.P.I. 



A Family of 100% 68XX Support Facilities 

The Folks who FIRST Put FLEX" on 

The CoCo 
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STAR DOS PLUS + 

• Functions Same as FLEX 

• Reads • writes FLEX Disk* 

• Run FLEX Programs 

• Just type: Run 'STAR DOS" 

• Over 300 utilities & programs 
to choose from 



f 


TSC Editor 




NOW $35.00 
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PLUS 

ALL VERSIONS OF FLEX & STAR-DOS 

+ Read-Write-Dir RS Disk 
+ Run RS Basic from Both 
+ More Free UtJities 




INCLUDE 

+ External Terminal Program 
+ Test Disk Program 
+ Disk Examine & Repair Program 
+ Memoty Examine Program 
+ Many Many More!!! 



TSC Assembler 
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NOW $35 OO 
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CoCo Disk Drive Sgsleuis 



2 TH1NLINE DOUBLE SIDiO DOUBLE DENSITY DISK DRIVES 
SYSTEM WITN FDUEE SUCI-L* .CAIINtT, 01SI OllVE CARLE. JiH 
NEW DISK CONTROLLER JP0-CP VJTH J-OOS.RS-DOS OPERATINC 
SYSTEMS. |4*«.») 

• Spiel (y What CONTROLLER You Want JAN, or RADIO SHBCX 

TMINLINE DOUBLE S1DE0 
DOUBLE DENSITY *0 TRACKS 



MK VPCSAOi 

FOR C.0,E, P, AND COCO II 
RADIO SHACK BASIC I. 2 
EAD10 SHACK DISK BASIC 1.1 



Verhjhm Diskettes 



Sinftlf Sldad Doubl« DtDtity 
Deubl* Sided Double Deoelty 



Cooli oilers 



JtN JPO-CP WITH J-0OS 
WITH J-OOS, KS-OOS 
RADIO SHACK ] . I 

RADIO SHACK Diik CONTROLLER 1.1 



Disk Di ive Ciu!>-'> 



Ceble for One Drive 
Cable for Two Drive* 





DISK OltVE CABINET POl A 


III*. as 


SINGLE (WIVE 




DISK DRIVE CAEINET POl TWO 




TK1NLINE DRIVES 


} 14.00 


nirruj 


} 14.00 


EPSON U-BO 




EPSON HX-70 




EPSON KX-100 


•139. 95 


ACOMoaiE* rot ifboc 


$119. *» 




tiM.aj 


61*6 2E SEEIAL BOARD 


81*9 32K EXPAND TO I2BK 




EPSON MJ-M-UO KIIMNS 


413*. aj 


EPSON LX-80 ElEtONS 




TEACTOE UNITS PO« LX-BO 




CABLES 4 •THE* IHTCK/ACKS 




CALL POR PRICING 


i la.tj 




i 24. as 





I 29.95 



t 24. as 
i 24. as 



* 4».»5 

t ta.as 



B2M.9J 

•us.aj 
$»*i.*i 



JI49.95 

» s.as 



DATA-COMP 

5900 Cassandra Smith Rd 
Hixson. TN 37343 
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SHIPPING tS* 

f^:^ d ^" s .| (615)842-4600 

n(H. $2.50 'Of OtoWring 

Telex 5106006630 
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S - 50 bus / 68XX 



Board and/or Computer 

Tenninals-CRTs-Printei's 

Disk Drives-etc. 

REPAIRS 



DC 



NOW AVAILABLE TO ALL S50/68XX USERS 
The Data-Comp Division of CPI Is proud to announce the availability ol dieir 
service department facilities to 'ALL' S50 Bus and 68XX users. Inclodng all 
brands, SWTPC ■ G1MIX - SSB - HELIX aid odieis. Including the single board 
computers. 'Please note that kit buiit components are a special case, and will 
be handed on an tndvvAial basis. H accepted. 

1. II you require service, the first thing you need to do is cal the number 
below and describe your problem and confirm a Data-Comp service S shipping 
numbed This Is very Important Data-Comp wit not accept or repair Hems not 
displaying this numbed Also we cannot advise or help you boubleshool on the 
telephone, we can give you a shipping number, but NO advice! Sorry I 

2. All serines shipments must Include both a minimum $40.00 
estimate/repair charge and pre-paid return shipping changes (should be same 
amount you pay to ship to Data-Comp). 

3. If you desire a telephone estimate after your repair Item is received, 
Include an additional $5.00 to cover long distance charges. Otherwise an 
estimate will be mailed to you. H you requested an estimate. Estimates must 
be requested. Mailed estimates slow down the process considerably. 
However, if repairs are not desired, after the estimate is given, the $40.00 shaft 
constitute the estimate charge, and the ltem(s) will be returned unrepaired 
providing sufficient return shipping charges were included with the Item to be 
serviced. Please no to thai estimates aroaivenlndollaramountsonly 

4. Data-Comp service is the oldest and most experienced geneial 
SS0/68XX service department in the world. We have over $100,000.00 in parts 
in stock. We have the most complete set of service documents for the various 
S50/68XX systems of anyone - YET, WE DO NOT HAVE 
EVEHY1HINGI But we sure have more than anyone else. We repair about 
90% ol a* Hems we receive. Call for additional kifoimatton or shipping 
ins Burtons. 



DATA-COMP 

5900 Cassandra Smith Rd. 
Hixson.TN 37343 



OOQ DO 

ooooo 



CO ooo 
OOnOo 




ov coo 
oO ooo 



A 



Not This 




IS 



(615)842-4607 
Telex 5106006630 






